2006/P373-A01

4. POLLUTANT STATISTICS AND RELATIONSHIPS 8ETWEEN POLLUTANT AND
METEUROLOGECAL PARAMETERS DURING THE VCOT STUDY

- In this section we describe the spatial and temporal distribution of
ozone daily maxima during the VCUT study. In addition, data sumnaries,
plots, and correlations are presented which show the relationships between
these daily maximum ozone concentrations and varicus meteorological
parameters. These refationships were used to assess Lhe meteorological )
conditions under which high Ventura County ozome concentrations and los Angeles
to Ventura County ozone transport occurred. Most of the data used to prepare
the plots and summaries in this section are included in tabular form in
Appendix A. ‘ . .

4.1 VENTURA COUNTY 0ZONE CONCENTRATION STATISTICS DURING THE STUDY PERIOD

The VCUT study was designed to look for the effects of Los Angeles
to Ventura County pellutant transport on Ventura County .ozene concentrations.
The September time period was chosen since transport conditions are Tikely
during that month and since exceedances of the gzone standard in the coastal
regtfons typically occur during that time. The study was also designed to
examine the effects of elevated azane layers on surface concentrations. Even
though the meteorology of Lhe study period had more than.usual coastal
“cloudiness and storm activity, we were fortunate in that the period was also a
time of high ozane concentrations in Venturs County with many “transport" days
and many days with elevated ozone layers over Ventura County.

For the VCUOT study period, @ set of surface ozone data was obtained
-which included data from six sites from the VCAPCD network, a site operated by
CARB, plus elevated stations at Rocketdyne and Laguna Peak. These sites are
shown in Figure 1-1. The number of days and hours when exceedances of the
~California and federal ozone standards occurred at these sites during the
study period are listed in Table 4-1. The frequencies of occurrence of ozone
maxima for each-site are plotted in Figure 4-1. It is appareat that the
highest number of hours of ozene exceedances occurred at those sites nearest
to the Los Angeles County boundary. It is also evident that elevated sites
- {Rocketdyne, Laguna Peak, and 0jai} even near the coast, experienced o .
. substantial periods of high ozone.

As indicated in Section 3 and further discussed in Section 4-2, the
LOOG PST Pt. Mugu winds at about 30QU0° msl are a reasonable indicator of the
potential for transport between Los Angeles and Ventura County. Using wind
directions between 045° and 180° as the criteria for transport, 21 of :
the 26 days that the mid-morning Pt. Mugu soundings were made during the study
- period were potential transport days. : -

The median times for those hours during the study period when the
0Zone concentration-at each site exceeded 17 pphm are shown gon the map in
Figure 4-2. From Figure 4-2 we can see that the periods of high ozone
occurred in midday in the eastern part of the county; yet in the coastal
regions, the high ozone concentrations occurred in mid to tate afternoon.
These times of high ozone cccurrence are consistent with the large number of
days of potential transport from Los Angeles to Venturd County which
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Table 4-1. 0Ozone Levels for September 1 -_October 6, 1983

' # HOURS ' £ DAYS © PEAK
SITE >10 pphm* >1Z pphm**  >10 pphm  >12 pphm CONCENTRATION
La Conchita {CARB) o 0 0 0 16
Ventura (VCAPCD) 14 ¢ 4 3 _ 15
El Rio (VCAPCD) 10 6 73 2 ' 14
Thousand Oaks 3t 8 10 4 18
(VCAPCD) _
0jai (VCAPCD) 3l 10 9 3 15
Simi (VCAPCD) 2 2 16 11 23
Piru (Vcapcp) - 49 12 14 & 17
Rocketdyne 106 64 18 : is 28
Laguna Peak 38 20 10 7 17

* California Standard
** Federal Standard

4-2



2006/P373-A01

 ROCKETDYNE
2 Medrian = 10 pphm

T T2 13-18 19-24 24 T2 12418 1924 »y
SIMI VALLEY ' ' VENTURA
0 Hedian = 10 pphm 20 _ Bedian = 6.5 pphm
15
. i
10
5
Ll vl
"g‘ . g 0 ke il
5 T T-1Z 13418 19-24 24 n T T-12 13-18 19-24 324
o THOUSAND ORKS ' = LAGUNA PEAK
g 20 ] Median = 9 pphm g n Hedian = & pphm
x ) =
i3 135)
i0 10
5 5
0 o ; —_—
7 324 T 712 13-18 19-24 24
PIRY 04A1
20 #edian = 7 pphm m Median = 8 pphm
15 15 _
10 10
5 5
o LB v . . o |l bk,
G712 13-1g 19-24 24 < 712 13-18 19-24 *24.
03 CONCENTRATION (pphw) 03 CONCENTRATION (pphm)

’ Figlire 4-1. Freguency of Occurrence of Ozone Maxima from September 1 -
: October 6, 1983.
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occurred during the study period {e.g. Figure 3-3 for September 11, 1983).
Transport along the intand route results in midday peak concentrations in
eastern Ventura County while transport altong the coastal route takes longer
and results in later ozone peaks in the coastal regions.

The ozone concentrations measured aloft during the thiee daily
aircraft soundings are summarized in Table 4-2. All of the routine sounding
locations frequently had elevated layers of ozone, and the median altitude of
peak ozone concentrations was well above the surface at all locations. Days
when surface ozone concentrations in Ventura County exceeded 17 pphm typically
had higher ozone concentrations aloft than non-exceedance days, and elevated
layers were measured on ail exceedance days. {See Table 3-20).

4.2 RELATIUNSHIPS BETWEEN VARIOUS PULLUTANT AND METEOROLUGICAL PARAMETERS

The high ozaone days (> L2 pphm} in Ventura County had several noticeable
characteristics. As seen in Figure 1-3, the 850 mb temperature was typically
higher than 20°C, indicating a regional high pressure condition. For the
study period, the correlation between the Ventura County daily maxfmum hourly
0zone concentration and the morning 850 mb temperature at Vandenberg AFB was
U.80. A scatterplot of the ozone and 850 mb temperature data is presented in
Figure 4-3, The maximum ozone concentrations in Ventura County were also well
correlated with the maximim concentrations at the four nearest Los Angeles County

. statfons, again indicating a regional sttuation. Figure 44 is a scatterplot
of the maximum hourly ozone concentration in Ventura Lounty plotted against
the maximum concentration at Lennox, West Los Angeles, Reseda, or Burbank. The
correlation is U.78 between the Ventura County and Los Angeles County sites.
The correlation between the same Ventura County data and the maximum vzone at
the four upwind sites for the previous day is still U.76, as shown in Figure 4-5,

: Another characteristic of high ozone days in Ventura County was that
czone layers aloft typically existed on these days along with an easterly
flow component aloft. In addition, the mixing was confined below 3000' msi
and the boundary layer background ozone concentrations were relatively high,
‘typically from 4 - 9 pphm. These conditfons are indicated in Figures 4-6 -
4-9 which are scatterplobs of maximum surface ozone in the VCUT data set
piotted against ozone in upper layers, wind direction aloft, mixing height,
and backyround ozone afoft in the region (typically at approximately 3000 )
ms1). The upper air data for Figures 4-6 through 4-9 were obtained from th
aircraft soundings and from the Pt, Mugu rawinsondes. :

- The analyses above indicate that high oczone concentrations in Ventura

County during the study period were associated with high pressure conditions and
-with regional pollution episodes which also encompassed Los Angeles County.
. The association of high ozone in Ventura County with an easterly flow

* component aloft (Figure 4-7) indicates that some of the high ozone in Ventura
- -Lounty was likely to be due to transport from Los Angeles County., The
association with ozone in elevated layars (Figure 4-8) is alsa fmportant toe note.
During the study, the maximum ozone concentrations measured on exceedance days
‘occurred at an elevated site {Laguna Peak or Rocketdyne) on all days but one.
As noted in Section 3, these layers often have their origins to the east and
southeast and are available to be mixed to the surface. To further assess the
transport issue, we examined the surface and elevated wind fields during the
study period. ’
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Table 4-2. Summary of Ozoné soundings Median Peak Concentrations {pphm)

and Heights {m ms1).

TIME (PST)
LOCATIUN 05 10 15
£ & pphm 12 14
Camarille 725 m ms] 500 - 550
#2 7 i1 13
{3'mi. S of Laguna Peak) 675 625 400
#3 7 10 11
{13 mi. S of Laguna Peak) 400 - 425 400
#7 8 13 11
(Nestrake) 800 625 800
#9 8 15 15
(Simi) 825 . 700 800
* See Figure 1-2 for spiral lecations
30 Correlation
. |- Coefficient = 0.80 .
25 +
201
. +
.
Maxirmum tee
ozone (Ventura 15 + * (I3
Counly} {pphm) *
X3
10 4 + L
* .
¢ 3 *
* *
+ *
ST L
0 ' 4 4 ' 4 —
0 5 10 15 20 75 30

Figure 4-3.

850 mb temperature (“C)

Vandenberg AFB. _
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Figure 4-4. Ventura County Maximum Surface Ozone vs. Maximum Ozone at Four
(Ventura County sites

Upwind {SCAB} Sites During VCOT Study.
include Rocketdyne and Laguna Peak.)
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Figure 4-5. Ventura County Maximum Surface Ozone vs. Maximum Ozone from
Frevious Day at Four Upwind (SCAB) Sites During VCOT Study.
{Ventura County sites include Rocketdyne and Lagune Peak.)
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Figure 4-6. Surface 03 Maxima vs. Maximum concentration in Eér]y Morning
or Midday elevated Layers. ({September 1 - 20, 1983 data only.)
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Figure 4-7. Maximum Daily Hourly Average Ozone Concentration vs. Wind
Direction at 3000' msi from the Mldmurning Pt. Hugu

Radiosonde during the VCOT Study.
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Figure 4-8. Maximum Surface Ozone vs. Maximum Mixing Height. {Calculated
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surface temperature at Simi.}
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Figure 4-9. Surface Peak Ozone vs. B'ackground Ozone in Ventura County During

the VCOT Study. (Background ozone was obtained from the aircrillft
sounding data at the top of the regional boundary layer (~3000'.)
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The prevaiiing streamlines for the 06UU-UB0U PST hours during days
when ‘maximum ozone concentrations > 12 pphm were observed in Ventura
County are shown in Figure 4-10. These streamlines are estimated from the
most frequent wind directions and the average speed for those directions. The
surface flows over land show a yeneral easterly tg southeasterly flow, and
the elevated locations shaw a southeasterly flow. These flows indicate
transport from Los Angeles to- Ventura County both at the surface and aloft on

high ozone days during the study period.

The ozone maxima for exceedance days (>12 pphm) at selected sites
for the study period and the corresponding winds aleft at several Tocations
are listed in Table 4-3. Un al) but one exceedance day, an easterly component
was seen aleft in one of the upper air locations. Un the one day that was an
exception, the Ventura County upper winds were missing and the west Los Angeles

upper wind was essentially calm.

To examine the source of the air which arrived at the monitoring sites
during periods of high ozone, we calculated back trajectories using surface
wind data. For the median times of peak ozone on exceedance days at four
sites, back trajectories were calculated using the prevailing wind directions
“"and average wind speeds. These trdjectories are shown in Figure 4-11. These
“prevailing flows are consistent with the transpert mechanisms described in

Saction 3,

The Piru trajectory shows an origin on the coastal ptain in the early
merning. This trajectory seems to indicate a potential Ventura County source
for the ozone seen at Piru, but it does not exclude a transport component. As
mentioned in Section 3, the elevated flows can be easterly even when the
surface flows are westerly. As the surface air moves inland, the mixing layer
-deepens, and ozone from elevated layers with origins to the east can be
entrained and mixed to the surface.

In summary, during the study, high ozone concentrations in Ventura
County were typically associated with the following conditions: '

- 850 mb temperatures abave ~ 20°C

- " background ozone aloft of 5-9 pphm.

- layers of high ozone concentration above the surface
_ in early morning or midday

- mixing depths below about 3000'

- . an easterly component to the flow aloft

These conditions are typical of the high pressure systems which result in
regional stagnation conditions. Although the same conditions would be
conducive to a buildup of ozone in Yentura County with or without transport
from Los Angeles County, it is apparent that substantial transport occurred
during the study period., Since the study was designed to look for transport,
it is likely that. other parts of the summer may exhibit less transport, and
less of an.effect of transport on Ventura County ozone concentrations. These
issues are examined further in Sections b and 6. '

To establish the frequency of potential transport 1mpact'during
-periods other than the study period, it was necessary to select an easily .
obtained indicator of transport. We reviewed several potential ‘indicators of
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transport such as the surface and elevated wind and various pressure
gradients. The most direct indicator of transport is naturally the wind
field. After examining the surface and upper air winds and their relation to
surface ozone concentrations during the study period, we selected the 3000' -
wind direction from the Pt. Mugu LOUG PST rawinscnde as a good -indicator of
potential tranmsport. Wind directions between 45% and 1809 were -

assumed to. indicate potential transport. This indicator was chosen for the
following reasons:

- _The transport mechanisms described in Section 3 involve
an easterly flow component at either the surface or aloft,
typically easterly flow at the surface during the day is also
accompanied by easterly flow aloft, but the opposite is not
necessarily true; thus an elevated wind measurement was chosen.

- The transport conditions identified-in Section 3 involve transport
during the late night and midday hours. The 1000 PST measurement
represents the mid-point of the various transport pericds. Using
the same criteria to define transport potential for the sarly
morning or mid-afterncen Pt. Mugu rawinsondes, those soundings were
found to give the same result as the 1000 PST sounding on 73% and
JU% of the days, respectively, of a four year summer data set.

Thus the 1000 PST sounding should be ‘reasonably representative of

the early morning through midday period.

- The 3000' ms1 altitude was chosen since this height is high enough
to be out of the influence of local surface features and thus to
be more regionally representative. Yet, it is low enough to

still be near the top of the boundary layer flow. Determination of

transport from the 3000' msl height gives the same result as the
same determination from the 2000' ms] height on 81% of the days

in the four year data set mentioned above.

- The 45° to 180° directional criterion was used since those ‘
directions encompass virtually all of the trajectory directions
from which material is likely to be transported from Los Angeles

to Ventura County.

While the 3000' msl wind is suggested as an indicator of potential
transport from Los Anyeles County, the impact of the transport on Ventura
County ozone concentrations is determined largely by the depth of the mixing
layer which, in turn, is strongly influenced by the temperatures aloft :

(e.g. B50 mb).
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5. RELATIUNSHIPS UF HIGH OZONE IN VENTURA COUNTY TO
TRANSPURT AND METEURULDGICAL CUNDITIONS,

5.1 DATA BASE USED TO EXAMINE POLLUTANT - METEORULOGICAL RELATIONSHIPS
AND TO ASSESS REPRESENTATIVENESS

in erder to test hypotheses and examine fe]ationships‘ﬁuggested by the -

September 1983 data and to evaluate the representativeness of the September
1983 field sampling period, a four year data base was assembled. This data
base consists of daily records of the following parameters for June through
bctober from 1980 to 1941 : '

- Daily hourly ozope maxima for -each Ventura County APCD network
site and for Rocketdyne (1981-1983 only).

- Daily maxima of the hourly average ozone concentrations measured
at any Ventura County site including Rocketdyne, :

- Daily czone maxima for Los Angeles County monitoring sites at
Lennox, West Log Angeles, Keseda, -and Burbank.

- The 10UU*, 2000', and 3000° wing speed and direction at the
Point Mugu Pacific Missile Test Range for the G40y PsT, -
1000 PST, and 1600 PST observations. .

= The 500", 1000', 2000", and 3000" wind speed and direction

inm the western Lps Angeles Basin for the 0500 psT and 1100 PST
observations (6/80 - 7/82 at UCLA/Westwood; 8/872 - 10/83 at
Loyola-Marymont ), :

- The 850 mh temperature and height at Las Vegas {Bottle Rock)
and Vandenberg-AFB from the 0400 PST observations, and

- The 0400 PST surface pressure gradients from San francisco to
Reno and from Eureka to Reno. S

assess the contribution of intercounty transport to Ventura County ozone
concentrations. In Section 6, the representativeness of the 1983 field
sampling period compared to the long-term data base is examined. Some aspects
of the four year data base have alsg been discussed in Section 3. Most of
the data used in Sections 5 and 6 are listed in Appendix B, :

] The plots and tables in Sections 5 and & which use the data from

- Appendix 8 will have varying nuimbers of data points. For example, the number
of data points available whan stratifying by the Vandenberg 850 mb o
temperature will be different than when stratifying by the upper air wind
direction at Pr. Mugu since the number of soundings at Pt. Mugu and _
Vandenberg are different. ' : '

5.2 RELATIONSHIP UF UZUNE WITH 850 MB TEMPERATURE

Atmospheric stabiiity is directly related to the temperature lapse
rtate, A rapid decrease in temperature with height is associated with

5-1
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“instability. Conversely weak, isothermal, and inverted {increase with
height) lapse rates are associated with stable air. The temperature at 850
mb (about 1500 m) is widely used in California as an indicator of lapse rate,

~and henice regional air mass stability. With warm 850 mb temperatures, the
vertical dispersion -of pollutants is limited, thus, increasing the
concentralions in the baundary layer,

The relationship of azone levels to 850 mb temperature is clearly
illustrated on Figures 5-1 and 5-2 and in Table 5-1. Figure 5-1 shows the
frequency distribution of the 0400 PST Vandenberg 850 mb temperatures for the
complete data set stratified by whether or not the federal ozone standard (12
pphm} was exceeded in Ventura County. From Figure 5-1, the most frequent '
temperature range increases from 16-18°C on non-exceedance days to 22-249¢
on exceedance days. Figure 5-2 is a scatterpiot of the B50 mb temperature
versus the peak daily ozone maxima in Ventura County. Although the data
exhibit a 1ot of variability, an increase of ozone concentration with temperature
is evident. Even though the relationship between the variables is probably
not Tinear, the linear regression line for the two variables is included in
Figure 5-2 for reference purposes. Basad on this regression line, an 850 mb
temperature above about 20°C typically is associated with exceedance days
{0, > 12 pphm). The cumulative frequencies and averages of the 850
tefiperatures are given in Table 5-1. The average 850 mb temperature increases
frem 15.2°C on non-exceedanca days to 21.2YC on exceedance days. Note
that the 850 mh temperature was above 20°C on only 17% of the non-exceedance
days as opposed to 66% 0f the exceedance days.

Table 5-1. Cumulative Frequencies of 0400 PST B50. mb Temperatures at Vandenberg
- for ¥entura County Exceedance and Non-Exceedance Days (1980—1983) :

8500mb Temp Cumulative Frequency (%) -
{"c) . Uq<i2 pphm . ¢4>12 pphm
<10.0 16.2 0
<12.0 24.8 : ¢
<14.0 : 39.5 0.4
<16.0 . 54.8 6.8
as.0 72.6 _ 19.6
<20.0 : 82.8 34.3
<22.0 ’ 9Z.4 b5.1
<24.0 98,1 80.0
<26.0 99.4 . 92.5
<28.0 100.0 | 100.0
28,0 100,90 . 100.0
Average Temperature 15.2% 21.29%
5.3 RELATIONSHIP BETWEEN VENTURA COUNTY QZ0NE CUNCENTRATIUNS AND THE

OCCURRENCE OF TRANSPORT FROM LOS ANGELES TO VENTURA COUNTY

The processes by.which potlutants from Los Angeles County contribute
to ozone concentrations in Ventura County were described in Section 3. .These
transport processes were observed to Gccur on numerous occasions during the
VCOT field study. However, the VCOT study was designed to look for such
transport.  To examine the frequency of occurrence of Los Angeles to Ventura
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Figure 5-1. Frequency of ccurrence of 0400 PST 850 mb Temperatures
at Vandenberg AFB for Exceedance and Non-exceedance Days in
Ventura County for June-October, 1980-1983,
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_Figure 5-2. Ventura County Network Daily Maximum Hourly Ozone Concentrations -
a5 a Function of the 0400 PST Vandenberg 'AFB 850 mb Temperature
for June-October, 1980-1983. {Note that the slope of the
regression Tine visually dappears too low. The line is correct,
but is strongly influenced by varfations in the density of points,
especially thase above the line between 10 degrees and 20 degrees C).
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County transport over ga tonger time period and to get an idea of the
transport contributions to Ventura County ozone concentrations, the 1980-1983
data base described in Section 5.1 was assembied, and the “transport®
indicator described in Section 4.2 was selected.

Numerous analyses were performed on the four year data base to try to
distinguish the effects of transport on specific moaitering statians and on
Ventura County as a whole. From these analyses, we have found that there was
the potential for transport on aver half of the summer days in our data set
and that the average ozone concentrations were higher at most Ventura County
sites on “transport"” days than on “non-transport™® days. Selected analyses
which demonstrate the frequency and effects of transport and the
characteristics of transport days are presented in this section.

5.3.1 Freqﬁency'of Uccurrence of “Transport" Days

hs described in Section 4.2, we chose the 100U PST 3000" wind direction _

at Pt. Mugu as an indicator of transport. Directions between 459 and 1a0°
true were assumed to¢ indicate transpert. Un most days, a positive occurrence
is indicative of a regional'boundary layer flow from Los Angeles to Ventura
County during the morning hours. Eyvan with this general flow however, surface
sites might experience transpert from a-'different direction due to terrain and

thermally driven land-sea breeze influences, '

‘Based on our “transport" indicator, the frequencies of occurrence of
potential transpert for the summer months in the four year data set are shown
in Table 5-2. From this table, we can see that the potential for transport

Table 5-7, Frequency eof Occurrernce of Los Angeles to Ventura County
Transport Winds. (Based on 100U PST 3000 ft. Pt. Mugy
rawinsonde data from 1980-1983.) .

Month: : June July August September Uctober TOTAL

% of Days for ) '

459 < W < 180° by g 71 69 51 59
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%.3.2 8% mb Tempefature Characteristics of "Transport"'énd "Hon-Transport "
Vays :

In Section 5.2, a strong relationship was shown between the marning
850 mb temperature and the daily maximum ozone concentration in Ventura
County. In trying to distinguish the effacts of transport plienomena on azone
concentration, it is important not tg confound the effects of transport with
other effects such as Jow mixing heights or trapping. Thus we have examined
the relationship of 850 mb temperature to the occurrence of “transport" days.
Figure 5-3 presents the frequency of U4U0 PST 8% mb temperatures at
Yandenberg far “transport® and “non-transport" days in the four year data
base. From this figure; we can see that the madian temperatures for
“transport™ and "non-transport " days are similar (18.69C for "transport®,
18.99C for “non—transport}. For warm days, above  18-207C, the
“non-transport * temperature distribution actually peaks at a higher )

- temperature than the “transport" distribution, Since temperatures above 209C
are typically associated with ozone exceedances, we also examined the o
relative percentages of "transport" and "non-transport" days with 850 mb
temperatures > 209 for edch summer month {Figure 5-4). There are farge
variations in the percentages from month to month, but the seasonal averages
are close together, with the "non-transport" average being siightly higher,
from the temperature distributions alone, one might expect the "non-transport"
days to have higher ozone than the “transport® days. Thus it is not likely
that the meteoroloyy which leads tg "transport™" necessarily is conducive to
0zone formation.  On the averdye, increases in gzone cancentration in Yentura
County on “transport" days compared to “aon-transport " days can probably be
‘attributed to the transpert of ozone or Precursors into Ventura County.

To further examine the 80 mb temperature characteristics of "transport".

and "non-transport" diys, we prepared temperature frequency distributions for
both types of days broken down into exceedance {0, » 12 pphm) and
non-exceedance days for Ventura County. These digtributions are shown in
Figures 5-% and 5-g, As expected, the high ozone days for both data sets
have higher 850 mb temperatures than the lower ozone days. For the
exceedance days, the peak of the distribution is a few degrees higher for
“non-transport" days than for “transport” days. “This suygests that a yreater
degree of trapping {lower inversions, shallower mixing) is needed to generate
the same ozone concentrations on a "ndn—transport" day as on a “transport"

day.
5.3.3 Ozone Charatteristics of “Transport" and “Non-Transport“ Days

To examine the pollutant characteristics in Ventura County of
“transport" versus “non-transpert” days, we calculated the percentages of
“transport" and “non-transport" days which were exceedance days at each
Ventura County site for each summer month, These percentages are presented
in Table 5-3. For the five month period, for ali sites but Ujai, a higher
percentage of “transport™ than “non-transport " days were exceedance days.
This is true even though "non-transpart” days have higher 850 mb temperatures
on the averaga. Thus transport probably contributes-significantTy to Ventura

County ozone concentrations.

The percentages in Table 4-3 vary gfeatly from month to month and
site to site.. A few of these variations are noteworthy. All exceedances at
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the coastal valley sites occurred on transport days.  This probably implies
that the coastal transpert and recirculation mechanisms described in Sections
3.2.1 and 3.3.1 are required to accumulate enaugh ozone to exceed the standard
on the coast. These mechanisms are unlikely to accur on "non-transport" days.

From Table 5-3, “transport" is clearly an important phenomenon during
Septembar. The percenlage of “"transport" days with exceedances in the county
is about 2 I/2 times that of “non-transport" days, .and all of the individual
sites show a similar trend. The transport mechanisms described in Section 3
occur most frequently in September. The transport effect seems to be less
pronounced in other months and also less strong in the northern part of the
county (5tmi, Piru) than along Highway 101 in the south {Thousand Oaks).

Table -3, Percentages of “Transport" and “Non-Transport" Uays for Rhich
Uzone Maxima at Ventura County Stations Exceeded 12 pphm, 1980-1983

% of "transport” (F) or “non-transport" {N)

Site gggg July - Aug Sept Oct A1 5 Months
| FoOR T N TN T N T N T N
Ventura Co. - ) 7 -
Max. 33 42 75 el S5 6U 46 19 15 ] i 4z
Ventura 2z 0 2 ¢ oy 5 0 3 g 3w
"E1 Rio 5 0 2 0 0 0 s ¢ 3§ 3 g
Ojai 16 12 24 25 10 24 15 8 11 1o 15 16
Piry 200 1239 39 46 21 28 17 14 14 24 21
Rocketdyne 15 35 74 o5 60 b7 4 zz v 9 41 ag
Simi Valley 19- 26 43 32 28 27 34 13 16 25 29 2%

Thousand Vaks 6 3 W0 9 10 5 13 ¢ 17 14 1 7

: The percentages of exceedance and non-exceedance days in Ventura
County which were transport days are shown in Figure 5-7. The same-
percentages for each site are compiled in Table 5-4. ‘The percentages of
exceedance days which are also transport days clearly reach a maximum in
September at all sites. County wide, 84% of all exceedance days in September
were transport days white only 60% of non-exceedance days were transport days.

Many of the exceedance days in Table b-3 are relatively low level
- exceedances of 13 or 14 pphm. To gel an idea of the relationship of
- transport to higher levels of ozane in Ventura County, we prepared Figure
-8, Figure 5-8 compares the percentages of "transport® and "“non-transport"
days which exceeded 12 pphm and 15 pphm, Although there were many fewer days
which exceeded 15 pphm, the percentage of “transport" days which exceeded 1%
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Figure 5-7, Parcentages of Potential Transport Days by Month for 1980-1983
for Regional Maximum Ozone Concentrations Greater .and Less than
12 pphm. - : '



2006/P373-A01

08 :sAbg {1y

LR T TttTrhanaiaa gy,

amua

...... ...............

N

Zi< 84ng

sapg LLy

_vnmoa.
Zi¢'shvg

mmca;mq

S
mﬁcn__{
mua

ey

1
+

mmmopum.:::::.

mmmzmhmun

v

H.hwnulm.::@..::EJJT.:::.

A T

vy
traae

B AL LR T E TR Ve e,
: . . . . . .
. . . . ' . . . '

WAILXB

TS masaag g,

R R RN TR

S PUBENO

................

......_.............

..... ety

R NHEYS

ErrR st aaag gy,

|bup|Bay

eweg

Preae

iy

oy g

Pk Ereaaaa,

LT T I

5-11

"£861-086T *sdug cHH0dsURLy  saom pu@cz sheg IdUepssIXE-UOY pup 90URPIFIXT 40 sabegusauay ¥-5 aqe]



2006/P373-A01

E
£
(=8
[=
X
~
@ M -Transport®
m 1,
4 "B "Non-transport”
5=
dun Jul  Aug Sept Oct 5 Mo.
E : Total
MONTHS
80 "
70 1
= . B
-
& 60 -
ul
~ 50 T
u
. %1 )
< 40 ' 1 I “Transport®
q— Eae
e 54 “Non-Transport”
R

Jun Jul Auq. Sept  Oct 5 Mo,
Total

MONTHS ) °

Figure §-8. Percentages of "Transpart® and "Non-transport" Days for which
the Ventura County Ozone Maxima Exceeded (A) 12 and (B) 15 pphm,

1980-1983.
5-12 . - ' o : ,



pphm was consistently higher than the percentage of “non-transport® days, 50%
Higher for the S month total. An examination of the percentage of those days
with ozone maxima > 15 pphm which were “transport" days shows that 68% of the
seasonal days above 15 pphm were “transport" days while only 59% of altl _
seasonal days were “transport” days.

2.3.4  Peak Ozone Concentraticns on “Transport” Compared to “Non-Transport®
Days .

Section 5.3.3 showed that transport conditions were conducive to
higher ozone concentrations in at least some months at all of the Ventura
County monitoring sites in our data base. "From the examples in Section 3

{and modei results to be presented in Section 7) it is clear that transport
from Los Angeles County can be responsible for most of the ozane at selected
Ventura county sites under specific circumstances. To get an estimate of the
typical contribution of transport to the ozone concentrations at each site
for each month, we calculated the §0th and 9Uth percentile ozone maxima for
each site for each of the 5 months for “transport" and “non-transport” days.
The results are compiled in Table 5-5 on page 5-14 and are shown for September
and for the 5 menth total in Figures 5-9 and 5-10. Ventura County and upwind

Los Angeles County sites are included., For most of the Ventura County sites and

all months but Jdune, the median and 9Gth percentile ozone maxima on “transport"
days were 1-2 pphm higher than on "non-transport" days. For the Las Angeles
County sites, the results ware generally reversed. One exception was 0jai
which didn‘t seem to see much effect from transport, except in the late

summer. Another indicator of the effact of . transport is the spatial gradient
from east to west seen in Figures 5-9 and 5-10,

Ta abtain an estimate of the centributién of transport on days with
similar stability characteristics, we performed regressions of the Ventura
County maximum ozone values agafnst the 850 mb temperature for each month for
“transport* days and for “non-transport® days. Using the regression
equations obtained, we calculated the predicted ozone concentrations at 20°c.
The results are presented in Table 5-6. The ozone predictions for. 209
were slightly above the 12 pphm oZofe standard in ali cases but one, and the
transport predictions were -higher than the “non-transport" predictions for
all months but June.. The “transport" - “non-transpert” differences ranged
from -1.1 pphm to +1.9 pphm and averaged 0.7 pphm for the 5 month period.

Table 5-6.  Predicted Maximum Hourly Ozone Concentratign in the Ventura
County Network for an 850 mb temperature of 20°C {Computed .from
linear regression equations for "transport" and "non-transport™ days

using the Vandenberg 0400 PST 850 mb Temperatures’,) :
Ozane (Eghm)

June . July Aug Sept - Oct 5 Mgs. Combined
“Transport" = 12.7 14.3 13.3 13.3 12,6 13,3
“Non-transport” 13.8  12.4 12.4 126 - 11.8 12.6 -
Di fference -1l 1.9 0.9 0.7 0.8 0.7
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6. REPRESENTATIVENESS UF THE SEFTEMBER FELD STUBY PERIUD
6.1 LNTRODUCT LU

To assess the representativeness of the field study period, selected
air quaiity ang meteorological Parameters for September 1yn3 were compared
with data from 1Y80-1983." The field study parigd Was assessed from two
-view points: 1) how representative isg September in general compared with the
other months in the aZone season, and Z) how representative was the sampling.
period compared with other September periods.. Atmospheric stability

temperatures, The potentiai for Lgg Angeles to Ventura County transport was
assessed by Comparing the winds aloft measured at Pt. Mugu. Aip quality
representativeness was 4ssessed by examining the 0Zone measured at sites which
had a sufficient long-term record and were operational during the field study.

The meteorology during the field study exhibited several anomalous -
features . On six successive days, the B850 mb temperatuie exceeded the 9uth
percentile of the long-term September data hase. This six-day period
accounted for 67%. of the September accurrences of temperatures greater than
249¢ during the four-year perijad. This suggests greater atmospheric

stability than ig typical in September, In contrast, the last two weeks of the

field study (September 2] to Uctober 6) were characterized by extensive
cloudiness, rain showers, and generally low ozone concentrations due to a

transport winds. Hevertheless, the number of ozone exceedances (> 1z pphm) in
Ventura County during thé field study was comparable to the other September
periods examined. ' )

6.2 850 MB TEMPERATUKE ASSESSMENT

A strong relationship between Lhe "850 mb temperature at Vandenberg

AFB and ozane levels in Ventura County was shown in Section &, Table 6-1
shows the combined monthly and seasonal frequency distributions of the 0400 PST
~ (12 GMT) 850 mp temperatures-at Vandenberg for the 1980 to 1943 oxidant

5easons. The data in the table are given in terms of cumulative frequency.
The number of occurrences within each 29 temperature range is shown in
parentheses. Monthly and seasonal average temperatures are also given in the
table. .

The maximum ‘ayerage temperature during the oxidant Season was
experienced in August'(ZU.ﬁOC) and the minimum averdge temperature
experienced in Uctgber (13.9°C). In August, over 6U% of the 850 mb

- temperatures exceaded ZUOC, whereas in Uctaber, only 8.9% axceeded 20°C,
In September, the average H50 mb température was 18.19, apd on 42% of the
days the temperature was greater than 20°C,. The September 850 mb
temperature distribution exhibited a blend of the August and October
temperatures, reflecting the transitign in September from summer to fall-

6-1
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Table &-1. Average and Frequency of Occurrence by Month of 0400 psT
Vandenberg 850 mb. Temperatures .
. Cumulative Frejquency (%)
{number of occurcences shown in parentheses}
: - _ Five Mo,
Temp (%) June July Auy Sept Uct Totai
< 10,0 LL(10)  u(u) 3304} 8.5020) 21.8(27)  y.8(51)
Clui-12.0 18.9(7) u{u) 4L1(1) 12.7(b) 33.0(14)  13.5(27)
12.1-14,¢ JU.0(10) 5.6(7} 5.7(2) 22.9(12) 46.0(16) . 21.6(47)
_la,k-16.0 47.8(16)  16.1(13) 1u.6(6)  30.5(9) 62.9{21)  32.8(65)
16.1-18.u 58.9(10)  31.5(19) 19.5(11)  44.1(4p) 90.3(354)  48.4(90)
18.1-20.0 14,418} 43,5(1b) 39.6(25) b/.6(16) ul.4(1) 6U.6(71)
20.1-22.0 41, 1(b} 63.7(2y) S 65.9(32) 16.3(22) Yl. o} 75.3(85)
2¢.1-24.4 U9.6(13)  sh.s(27) wu1(au) Y4019)  gni2(h) py.g(g4)
24.1-26.U | 10U.u(4) 94,4(11) Y1.1(11)  99.2(8) 97.6(3)  ve.2(37)
26.0-28.0 | L00.0(0)  uu.e(7) L0v.0(1) 1u.0(1)  1ug.003) 100,0(22) -
> 28U 100.0(0)  to0.Q) 1U6.0(0)  10u.u(0) L00.0(0) 100, u(0)
Average - 1p.7 20,2 20,6 1.1 13.9 18.0
Temp. (OL‘) :
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Vandenberg 850 mb temperatures for both Auqust and September to be 2uC-229,

Un the other hand, 1ike Uctober, the September data also show a large number

of occurrences of temperatures less than 18%C. From Table 6-1, it is also

seen that the September #50 mb temperatures are distributed remarkably similarly
to the seasonal (June through October) data. The seasenal average 850 mb
température is 18°C, and 39% of the seasonal Lemperatures exceed 20°C,

: {he frequency distribution of Vandenberg 0400 PST 850 mb temperatures
for the VCUT sampling period is compared in Table 6-2 to that for the
Septenbers of 1Y80-1983. The data in the table are shown as cumulative
frequencies. The numbers of occurrences are shown in parentheses. In
Figure 6-% the same data are presented in histogram form. A notable feature
of the data is the distribution abave 24°C or the 9¢nd percentile of the
September 1950-1983 data. Sixty-seven percent of those occurrences were in 1983,
These extremes occurred in one six-day period from September 11 to 16. The
Tong-term and 1983 data show some notable similarities as well. For both
temperature distributions, there is a tendency for the data to fall into twg'
groups; one group consisting of the warm summer type conditions and a second
consisting of the ccoler. fail type cenditions. The 1983 data in Figure 6-2
mogt clearly itlustrate this feature. Temperatures ranged from 18.1°C to .
24°C for one group of days and ranged from 16°C down in a second group
of days. There were no occurrences of 850 mb temperatures from 16.1°C to
18°C.7 From Table 6-2 it can be seen that, although temperature extremes. -
were experienced in 1983, the two data sets had similar percentages of
occurrences less than and abave the 20°C level. In Section 5, 209C
was used as an indicator to distinguish days which were likely to have high

ozone .values.

The daily U400 PsT Vandenberg 85U mb temperatures during the field
program are plotted in Figure 1-3. The September 1980-1983 average
temperature is shown as a dashed line. Features of the sampling period
discussed above are illustrated in the figure. - The September 1-20 period was
characterized by warmer than average temperatures aloft. After Septenber 2u,
the 850 mb temperatures coolted and remained below average for the remainder of
the sampling period. Temperatures above the long-term September 92nd -
percentile (24DC) were experienced from September 11 to 16. (Note that the
ozone standard was exceeded on each. of those days.) '

6.3 - TRANSPORT ASSESSMENT

It was shown in Section 4 that all of the exceedance days in Ventura
County during the field pragram occurred when the flow aleft was directed from
Los Angeles County. Specifically, the 1000 PST (18 6MT) 3000 ft-ms} winds
at Pt. Mugu proved-to be a good indicator of the potgntial for intercounty -
transport when the direction was between 45° and 180, Un this basis, '
each day during the oxidant season (dune-Uctober) from 1980 to 1983 when Pt.
Mugu data were available was classified as eithar as a “transport" or
“non-transport" day. The percentage of days in each month that "transport”
winds occurred are shown in Table 6-3. During the five month oxidant season,
"transport” winds occurred on u9% of the days. August (75%) and September (69%)
-experienced the highest frequencies of occurrence. “Transport” winds occurred
on about half the days during June, July, and Uctober.
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Table 6-2. Average and Frequency of Uccurrence of 0400 PST Vandenberg 850 mb
Temperatures for September'(1980—1983) and for VCUT Sampling Period

Cunulative Frequency (%)
- {number of occurrences shown in parentheses }

September l September 1983
Temp (9C) 1980-1983 _ to & Uctober 1983
<10 S B.S(10) 11.4(4]
<1U,1-12.0 E2.7(5) 20.0(3}
<12.1-14.0 C22.9{12) ' 31.4(4)
<14.1-16.0 _ 30.5(9) : 42.4(4}
<16.1-18,0 44.1(16) 42.9(0)
<18.1-20.0 57.6{16) 54,3(4)
<20, 1-22.0 76.3(22) _ 64.6{b)
<22.1-24.0 92.4(19) . 82.9(y)
<Z4.1-26.0 99.2(8) _ 100.0(6)
<26,1-28.0 100.0(1}) 100.0(0)
>28 100.0(0) 100.0{0)
Average T, .. 17.7

Temperature (°C}

Table 6-3. Frequency of Uccurrence (%) of Los Angeles to Ventura County
Transport Winds

dun. Jul. Aug. Sept.  Uct, Combined  Sept. 1983

50 52 71 69 . 51 59 77

(Based on 1Y8U-1983 Pr. Mugu 1000 PST winds when available.)

It should be noted, that transport from Los Angeles County may er may
not cause poor air quality in Ventura County. Wind direction onlty indicates -
the prabable source of the air aloft. Uther factors which take intg account
the air mass history and dispersion characteristics deterinine the air
quality impact. In fact, in this data base only 48% of the “transpart" days
were exceedance days (03 > 12 pphm). .

From Table 6-3 it is seen that September 1983 had a greater than

usual octcurrence of transport days- (774). This feature was due in part teo the

extended period of southerly flow aloft experienced after September 20th as a
result of an unusual successign of closed low pressure systems offshore of the
Southern California ceast. This period was charactarized by generally low
0zone levels and no exceedances in Ventura County. :

6-5
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6.4 UZUNE ASSESSMENT

The number of days on which the Federal ozone standard (17 pphm} was
exceeded during 19748-1983 is shown in Table b-4. These data are extracted
from the California Air Quality Summaries (CARB, 1978-1983). The data are
shown as the average number of exceedances for each month of the oxidant season
{dune through Uctaber) at four tocations in Ventura County, one (Goleta) in
Santa Barbara County, and four in Las Angeles County. .Lennox and West Los
Angeles are representative of Los Angeles County upwind ozone levels when the
trajectory from Los Angeles County to Ventura County is offshore. Burbank and
Reseda, in the San Fernando Valley are representative upwind sites when the
transport trajectory to Ventura County is inland. The data in the table are
organized such that the coastal (or coastal plain) sites, the Ventura County
inland valtey sites, and the Los Angeles. County inland sites are grouped together,

The intand sites experienced the maximum number of exceedances in
July and the fewest in Uctober. #n equal number of exceedances were
experienced at the inland sites in August as in September. There was about a
50% increase in July exceedances over exceedances in August or September at
the inland Tocations. The ratio of the July to September number of exceedances
was 1.66, 1.50, and 1.62 for Simi, Piru, and Ujai, respectively.

Table b6-4. Average Number of tccurrences per Month of lUaily Uzone
Concentrations > 12 pphm Duriag July-Uctober from 1978 through 1943

Site

Name " Location ' dun. " Jul. Aug . Sept. = Oct,
‘Holeta  Santa Barbara Co.-Coastal B .5 1.3 .4
k1 Rio Ventura Co.-Coastal .5 .2 .3 2.3 .8
Lennox Los Angeles Co.-Coastal LO* .3 .5 1. .2
Ujai Ventura Co.-Irland Valley  3.4% 6.8*% 4,8* 4,2 3.3
Firu " " 4.2% 10.4* 6.0% 7.2% Z.6%
Simi " " /.h 13.3 10.7 8.4 5.2
West L.A. L.A, Co.-fpland 4.4% 4B 0% 8.3 3.7
Reseda L.A. -Inland Vailey 14,7  18.% 15,3 15.8 6.8
Burbank ! S " 13.7 Z21.5 1908 17.8 8.7

* Based on only % years of records.

The coastal locations (E1 Rio, Goleta, dnd Lennox) exhibited an
entirely different pattern. These sites experienced very few ozone
exceedances, but those that did occur were most likely to cccur in September.
The number of exceedances in September was greater than or equal to the number
experienced during the remainder of the smog season. The coastal exceedances
most frequeatly occurred during post-Santa Ana conditions. ‘Uuring Santa Apga
winds, los Angeles Basin air is transported offshore. When the prevailing
westerly onshore flow is reestablished, primarily the coastal sites are
impacted. _
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The above features alsp show up in the monthly average of the daily
ozone maxima given in Table 6-4%., These data were extracted from the
1980-1983 data base. The additional Veritura County sites at Rocketdyne and
Thousand Uaks are included in this table. Portions of our Ventura (city)
data were suspected to be in error and are not included in the table. Note :
that even on the average, E1 Rio on the Ventura County coastal plain experienced
peak ozone levels in Septeimber. The averages at the fnland monitoring sites
peaked in either July or August.

Table 6-4, Monthly Avarage of the Vaily Uzone Maxima (pphm) from 198U-1983

Site June duly 7 Aug. Sept Uct.
El Rio 6.7 7.0 6.3 7.2 6.1
Thousand UOaks 8.0 4.6 8.8 8.6 B.1
Rocketdyne 10.7 13.5 13.7 i1.4 7.7
Simi Valley 1.5 11.6 10,7 lu,0 8.2
Piru 9.2 11,1 10.6 9.9 6.9
Ujai y.3 10.7 1.3 9.7 7.3
Burbank 1241 15,3 14.6 13,4 8.4
Reseda 12.1- 4.1 3.4 12,2 8.5
Lennox b.6 5.6 5.8 5.5 5.2
West L.A, 8.9 Y.8 9.8 y.6. 7.7

The ozone dita suggest that the causes of high oxidant levels in
Yentura County are seasonaliy dependent and that September, more than any
other month, experiences a variety of the conditions which result in high
oZone levels at both coastal and inland locations in Ventura County,

The September data in Table 6-4 are presented in more detail in Table
6-6, The latter table ‘shows the number of exceedances by year and the average
number of monthly exceedances for the six-year period (14978-1983). The 1943
0zone experience closely resembles the tonger-term average and is well within
the year-tg-year variability shown in the table. Exceedances occurred on the
Yentura cdastal plain on three consecutive days during the sampling
peried (September 11-13). El Rio measured exceedances on September 11 and 13
and Ventura {not shown in the table) on September 12 and 13. Goleta, in
Santa Barbara County, had exceedances on three days in 1983; the highest
frequency during the 6 year period. September 11 and 12 were operational
sampling days an which detailed air quality and meteorological data were
collected and analyzed.

6-7
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Burbank

6-8

-
Table 6-6. Nymber of Uccurrences of Uaily Maximum Uzone Concentration :
> 1Z pphm For ‘September 1974-1983
_ ' 1975- 1983
Location 1978 1979 1980 . 1981 a2 lygsy - Average

Goleta 1 2 0 1 1 3 1.3
El Rio 3 6 G 3 ( 2 2.3
- Lenngx 4 2 0 1] 1 2 l.b
Ujai 8 6 - 3 3 3 4.2
Piru - 11 9 9 i 6 1.2
Simi ] 14 4 1o 2 10 8.0
West L.A. g 13 6 5 7 10 8.3
Reseda 9 19 20 25 4 14 Ih.8
i5 23 19 20 1 19 17.8
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7. MUDEL SIMULATLONS OF TRANSPORT AND LoCAL CUNTRIBUTIONS TO
SURFACE 0ZUNE CONCENTRATIONS FOR SELECTED TRAJECTURIES.

. Some exploratery photochemical modeling was performed by ERT to
complement the data analysis described in the previous sections. Like data
analysis, photachemical medeling is a tool capable of improvingﬂthe '
tnderstanding of factors contributing to high ozane concentrations. The
primary objective of the modeling was to assess the relative contributions of
local and transported pollutants to the daily maximum ozZone concentrations
measured at a few sites in Ventura County. The transport component is a
cambination of transported ozone and ozone precursars, NMHC and NU,. The
emissions. The nature of this analysis was exploratory, and the scope was
limited to examining a few days with evidence of ozone transport from los

Angeles to Ventura County.

From the outset, it was recognized that any quantification of the
local and Lransport components would apply only to the days considered {not
in general) and be approximate. The sparseness of the aerometric data
available for use in medeling and the uncertainties in the modei limit the
reliability of estimates derived from them. For example, very little upper
air wind data and no speciated MMHC data are available for the
September-Uctober 1983 study perfod. Alsg, a trajectory model was salected
for use in the study because the availabie data were viewed as insufficient
to justify use of g grid model. : '

_ The model selected is the PLMSTAR model (Godden, et aj. 1985}
which employs the moving “wall of celfs" trajectory concept to simulate
transport, dispersion, and chemical reactions, The model inputs include the
- -available wind, temperature sounding, . tand cover, emissions, and air quality
data. The model assumes an air parcel (approximately 20 km wide by 1 km high
and divided into 25-50 cells) is advected as a continuous air mass along a
trajectory for periods of up to 12 hours. While this concept may be valid
for certain well-developed flow situations, it is not generaily valid because
the atmaspheric boundary layer has significant vertical wind shear. That is,
air in different layers above the surfaca moves -at different speeds and in
different directions. Trajectory models cannot explicitly simulate wind
shear effects and, therefore, cannot simelate complex fiow situations weli.
Flow fields in regions like Ventura County, which have stgnificant terrain
" features and land-sea surface Lemperature differences, are expected to be
complex, especially under meteorotogical conditions conducive to high ozone
levels. These factors are important qualifiers on the results presented in
this section. The fayered nature of the flow in the study region was
accounted for as well as possible, within the constraints of the trajectory
modeling framework, by distinguishing surface and upper air trajectories an
certain days. The surface and upper air trajectories were simulated
separately until the mixing depth became sufficiently deep to entrain the
upper layers. From that peint on, a singie air mass trajectory was
simylated.

7.1 TRAJECTORIES AND METEUROLUGICAL_CUNUITIUNS

Jeveral criteria were enployed in setecting days and trajectories for
photachemical modeling, The principal criteria were tigh ozone in Ventura
County and evidence of significant ozane transport from Los Angeles County to

741
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Ventura County. Numercus days in mid-September satisfied these criteria, so

a secondary criteria of trajectory reliability was employed to select three
days and a total of five trajectories for madeling, -The trajectories are shown
in Figures 7-1 .through 7-h.

Trajectory #1 for September 11, 1983 involves the most complex flow
of the trajectories selected. uring the morning, light westerly winds in the
Santa Barbara Channel transported presumably clean air toward Ventura County
at the same time as easterly winds transported ozane-laden air aloft ogver
water from the Los Angeles Basin. - Evidence for the overwater transport of
ozone includes easterly winds at Malibu up ta 1300 hours PST and aircraft
ozone observations south of PL. Mugu showing 100-200 ppb above the surface
after 1000 hours PST. {onvergence and complex mixing of the easterly and
westerly flows occurred offshore in midday as the sea breeze strengthened and
entrained the easterly flow from aloft. The sea breeze brought
pellutant-taden air onshore in the afterncon hours. The trajectory shown in
Figure 7-1 s oriented to bring the air over the El Rio monitor at 1530 PST
where 140 pph of ozone was observed, the maximum in the Ventura County
network on September 11. I[n order to model this split trajectory case, the .
tower and upper layers of the air parcel were wsed to characterize the
westerly and easterly flows, respectively. These layers were allowed to mix
during the hour before the trajectory reached the shoreline.

The highest oczone concentratians during September 1983 in Ventura
County were observed on the 1Z2th. Trajectories #2 and #3 were selected for
simulation on this day to illustrate the overwater and everland transport
mechanisms, respectively. Trajectory #2 began offshore, south of Pt. Dume with
east-southeasterly flow. Based on the.offshore and coastal wind data, the flow
‘became more southerly during the mid-morning. Trajectory #2 is oriented to
bring the air onshore in Ventura at 1230 PST where 150 ppb of ozone was
observed for the 1200-1300 PST hour, which was the highest hourly ozone

concentration observed along the coast on this day. The trajectory also passes'

- over the Ofai station around 1340 PST where 130 ppb of ozone was observed.
Vertical wind shear along this trajectory was probabty much less than along
the September llth trajectory. The availahle data siggest the flow aloft had
roughly the same direction as the surface flow into western Yentura County;

- however, the wind speeds aloft were probably lower than at the surface.

Trajectory #3 begins over land, near Pomona in a light ]
east-southeasterly flow. Previous day ozone concentrations at stations east
of Los Angeles were very high, up to 370 ppb (at Azusa), so the southeasterly
flow aloft is expected to have high ozone concentrations above the surface
‘tayer. Wind speeds in the southeasterly flow increased to approximately §
m/s by midday, carrying the air past Los Angeles and inte the San Fernando
Valley, where 190 and 280 ppb of ozone were observed at the Reseda and
Rocketdyne stations at 1200 PST. Subsequent transport carried -the
potlutant-laden air to the Simi Valley monitor, where 230 ppb of ozone was
chserved at 1300 PST. Trajectory #3 is oriented to pass the Simi Valley
monitor at 1330 PST and then turn sharply to the east, reflecting -the stirong
sea breeze flow evident in the afterncon. ¥e are fairly confident in this
trajectory's representation of the flow between 1000 and 1300 PST; however,

7-2

2006/P373-A01



2006/P373-A01

L . ("1Sd oue S3tdoyosfedy mco.hm UMOYS suanoy)
TEB6T 1T Jaquaidag uo 154 0gs51 12 01y |3 buissey §3L403103fed) Fe12A2(3 pue aomjang “{-f @anbyy

(um) wmow
-I'I']I}J
oz -1} a

punE ~

Yooy viueg

e

6 m— F
ST _ pepa AIOLI2vyL Jovayng .
n..:..mE\qu —— 151 . :
_:\\\\\ L
hatd u..:En._) ’
vingyg ‘_:wm-
. -..n._._._:_u_ ::c.cmn_.-m
g -
=IVGIRE NING
nig

ueceg |3

———

T# X40L53rvaL

7-3



2006/P373-A01

.
¥olveH Yiueg

’

"e0uy oy

.
Wtwgung

vperay

ouc-:huu umg

erbneg

€861 ‘T waqwedas uo

9
Lo~

‘ewng jujay

e _u:.u-:oﬁ.

Avilep Jug

n HI

.
LELIRE-- 3%

{154 a.e Adoioefeds Buole umoys SJnoy)

L15d 0£2T 3® manjuop Bulssey »Louumhmgh "z-{ =anbly

y

™~

~
. PURIY] Frup wueg

nBnK §¢iog | ’
pivuxp
.

v
P WE .

ord

-_.._nagu..cuw

h
wiiwitdigg

.
®Ivgieg wiung

ZH ABOLDIrvEl o .

7-4



2006/P373-A01

c.wllllllJll-IlJ

€861 “Z1

) oy

ol 0

Wieayy

2ATpwRy -

("1Sd ade \Co“um.ﬁ..fp Buole umoys sunoy
Jequaidas uo | g4 OEET 3T As|lep twis Bugssey AJdo3o9led

4Iveg buoy .

NG Juiog

:a__.ﬂ...

OrArTusag urg

£4 AY0LO3rvHL

)
L

g-L unzmvm

7-5



2006/P373-A01

{"L1Sd 942 Aueyoafesy Buoje UMOUS SJ4noK)

€861 “¥1 48qualdes Uo 1S4 0EZT 3R nuld Butssey £401080Rd; vy~ Bunbyy

.
du_r.ﬂ: G—Cﬂ

L]

LETLL-TTIV o

PUL TN
eper ey

.
L epususey uwg Aenen e

0
Bur

N

G awag & e ) N

.

Niwdjoo K

~5
oy PUEI| Inin Yiuvg
nBNW Lusog
* /
BNED PUESNOUL
rwuy
v, °
i
o1V Wy o .

4.__.:._;.;

I
\\\\\\\!:u& elueg
LAELIAT TS

.
. IH'DLI LFT)
190 ) | mene

vé# A¥0LI30vdl

7-6



2006/P373-A01

L . ("Lsd 34® Auo0303f®uy Buoje umoys SJAnog)
.mmﬂ.iLmnEmpnmmcf&Dmm:m.;.Smc.am__géotw?ﬁ.m-h E_a.:_

LERT P u.:ﬂ.

] nqliw

Y#)eBuy woy

PUSING 2nin wiymg

.
v gang UG pussnoy

. pIwux g
qno.alu. i .
Q:_hnEd N

sy 3

Hea Jwg .

IpUTUIey ung Niwdioo

-_Jnnnl_cem
|21

wnonmg

Braeturdig

.
. Py ,
) ®irqivg ryuvg

_\:0.

vl ’
/\
b,

L ———

SF AY0LI30TIL

7-7



1300 PST.  Uther czone measurements along the trajectory reflect the expected
trends for the sharp trajectory turn. Piru, on the puter edge of the
trajectory path, abserved 140 ppb of azone at 1400 PST, presumably due to the
sea breeze flow, Hewhall, on the inside edge, recorded 240 Ppb, presumabiy

- from much of the same air which influenced the Simi Yalley moniter. It is
Tikely, however, that the flgw aloft persisted in the soutfieasterly direction,
rather than tdrning intand like the surface flow. Thus, there probably was
significant vertical wind shear after 1300 on this trajectory. . .

Yrajectories #4 and #5 for September I4 iHustrate cases with 0Zone

transport aver water in early morning southeast flows followed by late morning

and midday sea breeze flows. Both trajectories begin south of Pt. Dume.
Trajectory #4, dinitially closer to the coastline, traverses over Pt. Mugu

(U900 PSTY and Santa Paula (1100 PST) an its path to reach the Piry monitor at
1230 PST, where 140 PPl of azone was observed, Trajectory #5 remains offshore
longer thap g4 and traverses Ventyra at 1200 PST on its path to reach the Qjai
monitor at- 1330 PST, where 150 ppb of ozone was ohserved, -Coastal fog was
present {approx. 200 m thick) on this morning, so the early meraing hours of
both trajectories were simulated with reduced solar radiation. The winds aloft
were most likely sgutherly or scutheasterly for mast of the day. Thus,
vertical wind shear was possible above the mountain ridges during the later

stages of trajectory #4,

Tables 7-1 thrbugh 7-5 list the hourly meteorological parameters
estimated for modeling the five trajectories. Wind speed, wingd direction,
50-m air temperature, atmospheric stability, and mixing height are shown,

_mixing heights were estimated from vertical temperature profiles, Al of the
‘mixing heights were Jow (<600 m above ground levet) during this period. The

overwater mixing heights were generally 100 to 250 meters agl. The afterngon
" mixing heights over fang were 250 to 550 metars agl, - :

7,2 AIR QUALITY INPUTS

] Initial concentrations of 0y, ROx, and eight classes of

hydrecarbons at the time and position of the trajectory start point are
required for the modeling. Estimates are neaded for five vertical layers up
tao approximately %00 . agl. Table 7-6 shows the concentrations emptoyed for
the simulations. The "surface" valies were used for the lowest two layers of
" the air parcel (0-50 m and 50-100 m}.. The "aloft" values were ysed- for the

layers above 100 m. The ozone and N0, (above 5 pph) were roughly
-extrapolated from the available measurements,

- Speciated NMHC measurements were not available anshore or offshore ;
for the study period. An analysis of NMHC data collected during September
1980 in Santa Barbara and Ventura Counties was performed to derive estimates
of the NMHC composition‘and.ranges of concentrations. This analysis is .

7-8
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TABLE 7-1

METEOROLOGICAL CONDITIONS ALONG TRAJECTORY #1
' SEPTEMBER ‘11, 1983

Wind Wind 50-m Hixing
Hour Speed Direction Temperature Stability Height
(PST) - (m/s) (Deg) (°c) ' (1-6) (m agl)
6 3 300 : 18.1 4.1 10¢
7 3 3ac¢ 18.2 4.1 100
8 3 300 : 18.5 4.1 100
9 2 300 : 19.¢ 4.2 130
16 2 290 19.6 4.4 150 .
11 3 280 20.1 4.5 170
12 4 . 280 : 20.8 4.7 185
13 6 255 : 20.9 4.9 200
14 .5 240 21.4 5.0 200
15 5 270 : 26:6 2.9 250
16 5 255 28.7 3.6 27t
17 4 275 28.4 - 4.0 380
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METEOROLOGICAL CONDITTONS ALONG TRAJECTORY #2
SEPTEMBER 12, 1983

TABLE 7-2

Wind Wind 50-m , Mixing
Hour Speed Direction Temperature Stability Height
{PST) (m/s) {Deg) {°C) (1-6) {m agl)
6 3 110 21.0 5.0 100
7 3 [10 21.7 5.0 100
8 3 120 "22.3 5.0 125
9 2.5 140 23.9 5.0 1506
i0 4.5 160 24,7 5.0 175,
11 4.5 . 180 25.2 5.0 200
12 5.0 195 25.3 5.0 200
13 4.0 195 28.1 3.0 270
14 3.0 205 29.7 2.1 . 21¢
15 3.0 205 29.7 2.1 210
TABLE 7-3
HMETEOROLOGICAL CONDITIONS ALONG TRAJECTORY #3
SEPTEﬂBER 12, 1983
Wind Wind 5G-m - Mixing
Hour Speed Direction Temperature Stability Height
(PST) {m/s) (Deg) (°C) (1-6) (m agl)
6 2.0 100 19.5 3:1 100
7 z.5 100 23.2 2.3 120
8 2.0 106 26.1 2.3 140
9 3.5 100 27.3 2.1 250
10 4.0 100 28.9 T 2.6 350
11 4.5 115 30.7 2.7 420
12 - 5.0 115 31.2 2.8 440
13 5.5 115 31.5 2.9 330
13.5 4.0 “165 32.6 3.0 210
14 6.0 220 31.3 2.7 320
14.5 6.0 250 30.5 2.8 120
15.0 6.0 250 29.3 2.9 270

7-1¢
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TABLE 7-4

HETEOROLOGICAL CONDITIONS ALONG TRAJECTORY #4
SEPTEMBER 14, 1983

Wind - Wind 50-m - S Mixing
Hour Speed Direction Temperature Stability Height
(P5T) (m/s) " __(Dep) (°c} (1-6) (m agl)
6 3 90 20.0 4.0 200
7 3 110 20.8 - 5.0 225
8 & 130 21.9 5.0, 250
9 4 170 21.9 4.4 270
1G 4 200 22.3 3.8 300
11 & 255 - 25.7 3.4 390
12 5 255 . 29.6 3.8 540
13 5 270 29.2 3.6 470
14 4 270 27.5 S 2.4 400
15 4 270 25.9 2.4 350
TABLE 7-5
METEOROLOGICAL CONDITIONS ALONG TRAJECTORY #5
SEFTEMBER 14, 1983
. Wind Wind 50-m : Mixing
Hour Speed Direction Temperature Stability ‘Height
" {PST} {m/s) - _ (Deg) (e (1-6) (m agl)
6 3 90 20.0 4.0 200
7 3 110 20.8 - 5.0 1225
8 4 130 21.9 5.0 250
¢ 4 130 22.6 5.0 300
10 3 140 21.8 5.0 250
11 3 200 21.2 5.0 225 -
12 4 200 22.2 4.7 260
13 4 200 26.8 3.0 400
14 4 200. 28.0. 2.2 390
4 2190 28.0 2.2 290
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described in Appendix C. The 195g onshore morning data showed 600 to 900 ppbe
NMHC on the average in urban Tocations and approximately 200-250 PpbC on the
average at more remote sites like Pt. Conception and Gaviota. It was assumed

data for trajectory #1, and from the 1980 Simi Valley data for trajectory #3. .

The NMHC compasition aloft was assumed to have lower ethylene and xylenes
fractions and higher alkane fractions than the Port Hueneme data, Propylene
and butene fractions atoft were set to Zero because thefr 1jfetimes are
fairly short in the presence of significant ozone concentrations.

The initiai concentration profiles, especially those for hydrocarbon
Species, are uncertaip. Some diagnostic adjustments to the initial concen-
tration profiles were made to improve mode] performance. However, it was
recognized that numerous comzinations of He, MOx and 0y profites
an generate similar maximum ozone predictions and that insufficient data
- Were available to determine which combination was correct. For example,
similar onshore ozone predictions can be obtained using high initial HC
and NOy with Jow ¢3 aloft and using Tow initial HC and N0y
with high 03 aloft. 50 instead of searching for the best combination
of initial vaiues, sensitivity analysis was performed for one of the
trajectories to illustrate the importance ¢f these inpuis,

7.3, EMISSIONS INPUT

: Emission inventorijes compiled by CARB for 1979 were employed for the
modeting. The Ventura and Los Angeles County area source inventories were
Spatially resolved.on 2 x 2 kmand 5§ x 5 ky grids, respectively. The area
Source HC and NO, 1nventories include stationary sources with stacks less
~than 30 m and the mobile sources. poijnt sources with significant stack

_heights were inventoried separately by exact Tocation rather than by grid
Square., The use of 1979 emissions estimates, rather than 1983, may have
overestimated the emission rates, However, the difference between 1879 and
1983 is probably within the uncertainty of the estimates. 1983 data for the
power plants along the Yentura County coastline and emissions from three ocs
Platforms (Grace, Gilda, and Gina} were included as wel].

The air parce} geometry used for these trajectories employed five
4-km wide columnsg {20 km total width). Emission rate schedulas for each
column of the air parcel were generated. The total emissions entrained- along
the trajectories from mobile, Stationary areas,  and major point sources are

listed in Table 7-7. 'These data show that trajectory #3 entrains-more than g

factor of 10 more HC and HOyx than the other trajectories.
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-HC AND NOx EMISSIONS (kg) ENTRAiNED ALONG TRAJECTORIES

'NO
X

Mobile
Stationary Area
Point
Total

HC

Mabile
Stationary Area
Point

Total

TABLE 7-7

Trajectory Trajectory Trajectery

Trajectory Trajectory

#1 #2 #3 # #5
483 107 5278 302 213
286 192 3148 198 608

) 36 271 102 161
807 335 8697 602 982
475 100 5547 ‘312 2557
729 321 28677 781 597

3 3 41 14 18
1207 424 34265 1107 870
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7.4 MODELTNG RESULTS
7.4.1 Baseline Resuits

Predicted ozone and N0y as a Function of Lime atong the five
trajectories .are shown in Figures 7-6 through 7-10." These figures show the
baseline results for the center column using the initial concentrations and
emissions described abové. Table 7-8 compares the predicted ozone
concentrations to the abserved values along the trajectories. The average
difference between predicted and observed concentrations in Table 7-8 is 10%.

. The predicted ozone concentrations along the westerly flow and
easterly flow portions of Lrajectory #1 show gradual increases from 60 tg 90
_ppb and 150 tg 170 Ppb, respectively, between 060G and 1200 PST. After the
air from the two trajectories mixes and moves onshare at 1500 PST, the
predicted ozone is 1727 ppb. This resuTt is 10% below the observed value of
120 ppb at the £1 Rio manitor. The predicted values for the easterly flow
trajectory are within the range of "03 aobserved by the aircraft offshgre:
100 to 170 ppb at 1030 PST and 130 to 25U ppb at” 1530 PST; however, this
range is very wide, The complexity of the flow Field on this day prectudes
placing much confidence in the trajectory model results. If the split
trajectory appreach employed is a reasonable approximation to the actual
flow, then the small underprediction at £] Rio is believed to be a result of
underprediction in ozone formatian atong the easterly trajectory (i.e., where
significantiy higher 03 levels were observed by the aircraft than were
predicted by the model),

Predicted ozona Concentrations along Lrajectory #2 gradually increase
Trom 50 ppb at 0600 PST to 140 ppb at 1200 PST when the air parcel reaches
the shoreline and the Ventura monitoring station. The model prediction is 10
#pb below the 150 PPb obsarved value at Ventura. A small amount of ozone
scavenging (by NOy) is predicted as the air parcel passes the coastal
sources; however, these emissions generate additional ozope {approximately 20
ppb} several hours downwind when the parcel has moved into the mountain
region northeast of Ujai. The aff-centerline parcel column passes over the
Ojai monitor at 1330 PST. The model predicts 133 ppb ozone for this column,
which agrees well with the 130 ppb observation at the 0jai station. We have
more confidence in the flow field for this trajectory than for trajectory #1
because of greater consistency in the wind and ozone data. For example, the

. indicate approximately 100 ppb ozone. Thus, the onshore flow of elevated
0zone concentrations is fairly wide spread on this day. The good model
results on this trajectory are primarily a result of initializing the model
with the correct amounts of ozone and, to a lesser extent, RHC-and NO, .

Some ozone is Formed along the trajectory; however, the majority is included
in the 0600 PST initial values. . ' -

_ The results for trajectory #3 show rapidly increasing ozone
concentrations as the air moves over the San Fernando Valley and into Ventura
County. The modei predictions lag behind the ozone ubservations; howaver,
the model does predict fairly high ozone levels. The model predictions are
142 ppb ozone at Reseda (1230 PST), where 190 Ppb was observed and 190 ppb at
Simi Valley at 1330 PST, where 230 ppb was gbserved. We are fairly confident
in the trajectory up to Simi Valley. After passing 5imi Valley, the ‘
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Table 7-8. Predicted and Observed O0zone Concentrations {(pph)

Observatioh

Time

Trajectory Station Date {PST) Predicted Observed Predicted
#1 E]l Rio 9/11/83 1530 127 140 1.10
#2 Ventura 9/12/83 1230 139 150 1.08
: Ojai 1330 133 130 .98
#3 Reseda 9/12/83 1230 143 190 1.33
Simi Vallay 1330 190 230 1.21
Newhall 1430 237 240 1.01
#4 Piruy 9/14/83 1230 148 140 .95
#5 0jai 9/14783 1330 152 150 .99
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trajectory is uncertain because the southeasterly filow converges with
westerly sea breeze. The model prediction for the column passing Newhall at
1430 PST is 237 ppb ozone, which is close to the 240 ppb cbservation;
however,. this agreement way be fortuitous. The high ozone concentrations
along this trajectory are a result of Los Angeles County RHC and NOy
emissions and high ozane levels aloft which are entrained into the wmixed
tayer. The underprediction of ozone at Reseda and Simi Valiey-may be due. to
underestimation of the ozone levels aloft. An initial value of 150 ppb was
employed in the absence of measurements; however, higher values may be
justifiable since ozone in the eastern SCAB reached 370 ppb on the previous

day. :

Trajectory ¥4 is ancther exampie of ozone, formed from Los Angeles
County emissions, moving up the coast and onshore the next day in Ventura
County. Ozone predictions alang the trajectory exceed the observations
somewhat. The model predicts 130 pph ozene at 1030 PST, when the E1 Rio and
Ventura monftors observed 90 and 110 ppb. The model predicts 148 ppb at Piru
at 1230 PST, where 140 ppb was observed. - Aircraft ozone data show coastal
ozone concentrations aloft of 150 to 200 ppb.at 1030 PST, when the model
predicts 136 ppb aloft. The gverprediction of coastal station observations
" may be a result of everestimabing the mixing height and the rate of
entrainment of the ozone alaft near the coast. Coastal fog below 200 m
prevented collection of temperature soundings by the aircraft, so the mixing
heights employed for the simulations could easily be high. T7he discrepancy
between observations and predictions is smailer at Piru where mixing extends
to higher efevations. We are reasonably confident of the flow an this
trajectory, since the available wind data and the offshore ozone aloft data

during the morning hours aré all consistent,

: Trajectory #5 is very similar to #4, except the flow is channeled up
to Ojai rather than Piru. Uzone predictions are also very similar. The
mode]l overpredicts the ozone when it passes Ventura at 1215 PST (127 vs. 80
ppb); however, it predicts 152 ppb at Ojai at 1330 PST where 150 ppb was -

- observed. The discrepancy near the coast is again believed to be due to
uncertainty in the mixing heights and the rate at which the high ozone
concentrations aloft are mixed into the surface layer. As with trajectory
#4, we are relatively cenfident in the flow pattern for this case.

. In summary, the baseline results for trajectories bringing offshore
ozone into Ventura County monitors are within 15 ppb, or 10% of the observed
oZone maxima., We have little coafidence in results for trajectory #1 because
of complex offshore mixing, however, we are reasonably confident in the flow
for trajectories 2, 4, and 5. Results for Trajectory #3 that bring ozone and

‘ozone precursors over land from Los Angeles to Simi Valley show
underprediction of the observed maxima by 40 ppb and 17%. The model's

- baseline results for these cases are reasonably good, considering the data

and inherent model limitations. !
7.4.2 Sensitivity to Initial Concentrations

‘ The most uncertain parameters in the simulations of overwater ozane
transport into Ventura County are the initial pollutant concentrations. Une
trajectory (#4 ending at Piru} was selected for performing sensitivity runs
to itlustrate the jmportance of the initial concentrations. Simulations were
made -with factor of 2 variations ‘in the initial N0, and RHC
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concentrations, and +30%variations in the initial ozone values. Table

7-9 summarizes the changes in predicted ozone concentrations at Piru for the
various input changes. Figures 7-11 through 7-13 show the predicted ozone
relative to the baseline predictions for these sensitivity runs.

The results for a 50% decrease in the jnitial NOy show a 14 ppb
or 10% decrease in the ozone concentration at the Piru station (1230 PST). A
1002 increase in the initial N0y is estimated to increase the ozone at.
Piru by 18 ppb or 12%, The model's ozone predictions are fairly insensitive
to the Targe.relative changes in initial MOy in this case because the -
baseiine NUy is Jow {approximately 6 ppb column average}, and the initial
ozene is high (approximately 100 ppb column average). Ozone formation dlong
the offshore portion of the trajectory is limited by the availability of N0y
rather than HC in all three runs. ¢

. The results for.a 50% decrease in the initial RHC Tevels show lower
ozone levels along most of the trajectory than those for .the baseline case.
At 1100 PST (Santa Paula) and 1230 PST {Piru}, the ozone is predicted to be i8
ppb or 13% lower and 7 ppb or 5% lower, respectively, than in the baseline
simuiation. At the end of the run, hewever, the results with the baseline
and lower initial RHC are identical. The results for the run with a 100%
increase in the initial RHC show slightly higher ozone before 1100 PST and
slightly lower ozone after 1100 PST than the baseline case. The ozone is 5%
higher at 0900 PST, when. the air comes onshore, and 8% lower at 1230 PST when
the trajectory reaches Piru than the baseline case. These results illustrate
the complexity of the NOyx~RHC interaction. They are perhaps best
understood in terms of the familiar 03 isopleth diagram, shown in figure
7-14. If the Tow RHC case corresponds to an HC/NOx ratio along the :
isopleth ridge (point A), and the baseline (B} and high RHC (C) cases are in
Lhe high HC/NOy regime, then the isopleth diagram would suggest the same
sensitivity of maximum ozone to RHC. Chemically, this occurs because ‘as the
HC/NOy ratio becomes very high, the NOx is used less efficiently in
- forming ozone. In an overall sense, these results show that the computed czone
-along this trajectory is not very sensitive to large changes in the RHC
offshore. The 50% decrease and 100% increase produce less than 8% difference
- in the maximum ozone. However, RHC concentrations affect the location and
time of the maximum ozone.

: The results of the runs with +30% variation in the initial ozone
concentrations show +15% to 20% change in the downwind ozone .
concentrations. With 30% decreased initial ozone, the prediction at Piru is
27 ppb and 18% less thaw in the baseline case. With 30% increased initial
ozone, the prediction at Piru is 23 ppb and 16% more than the baseiine
results. Thus, a 30% variation in the initial ozone has more effect than
factor of 2 variations in the initial RHC and NOx. This result is
consistent with the fact that incremental. pzone formation from precursors is
less than the initial ozone levels in these 8- to "10-heur trajectory
calculations where most of the time is spent offshore, -

7.4.3  Assessment of the Ozone Transport and tocal Emission Components

It is relatively straightforward to estimate the contributions of
inflow ozone, ozone precursars, and local emissions to Yentura County
0zZone on some of the trajectories considered because the high ozone
observations occurred at sites near the county line or coastline which were

’ ) - 7-23 ’
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Table 7-9 Results of sensitivit

Input parameter
changed

NOx
NOx
RHC
RHC
Ozone
Ozone

Piru trajectory as a base.

% change in input

-50
+100
-50
+100
-30
+30

7-24

Y runs using the 9/14/83

% change in predicted
ozone at Piru

-iG
+12
-5
-8
-18
+16
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Figure 7-14. Generic Ozone Isopleth Diagram
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essentially not influenced by Yentura County emissions. The trajectories
arriving at E1 Rio on September 11 and at Ventura and Simj Yalley on
September 12 are examples of high ozone occurrences where the contribution of
Tocal emissions is essentially zero. The transport compenent for these cases
is approximately the difference hetween the observed ozone maxima and typical
summer background ozone levels, 40 to &0 Ppb.  That is, we assume all inflow
air at the Ventura County boundaries would contain 50 pph of ozone (natural
summer background) {f there were na emissions in the neighboring air basins.
Also, since the stations are a4 few miles from the County boundaries, it is

- assumed that a small amount of ozane. (5 .ppb} could be formed between the
boundary and the station. The ozone in excess of &5 pph is the transport
Lcomponent due to emissions outside of Ventura County. Therefore, the )
transport components at FT Ric on September 11th and Simi Yalley on September
12th were 85 and 175 ppb, respectively, :

The photochemical model was used to estimate the transport and Tecal
emission components of. the high ozone observations for September 14
trajectories which entrain significant Ventura County emissions prior . to
arriving at. the ozone monitors at Piru and 0jai. Simulations were made with 50
.ppb 03, 1 ppb NOx, and 150 Bpb RHC initial concentrations at all levels
of the air parcels to represent clean inflow conditions. The predicted
ozone concentrations for these runs are shown in Figures 7-15 and 7-16. The
difference between the baseline and clean results is the estimated transport’
component. At the Piru station on trajectory #4, the transport component is
67 pph. At 0jai op trajectory #5, the transport component is 78 ppb. These
transport components are approximately half of the observed maxima. It is
clear from these results that it would be very unlikely for Vemtura County
emissions to generate sufficient ozone to exceed the 120 ppb federal standard
under these meteorclogical conditions if it were not for the elevated ozone
concentrations offshore,

The local emission camponents for these two trajectories have been
estimated by simulating the trajectory with the baseline initial ’
cancentrations and without the Ventura County emissions. Without emissions,
-the predicted ozone is 125 ppb at Piru on trajectory #4 and 123 ppb at 0jai
on trajetory #5. Hence, the emissions are predicted to contribute 23 ppb or
16% to the ozone maximum at Piru and 29-ppb or 19% to the ozone maximum at _
0jai on this day. These estimates are quite uncertain because the initial or
transported concentrations are poorly known. The local components could be
substantially higher if the actual HC concentrations offshore were lower.

The important point to recognize here is the ozone forming potential of iocal
emissions depends strongly on the HC/NUx ratio and, to a Tesser extent,
‘the 03 concentration of inflowing air. :

Fable 7-10 summarizes the estimates for the local and transpert
components of the observed ozonre on the trajectories. The estimates show
that the summer background ozone accounts for 22 to 35% of the observed
maxima. The local components account for 0 to 19% of the ozone maxima. The
transport component accounts for 47 to 76% of the ozone maxima. Thus, for
these days with south-southeast flow in the morning hours, the transport
component 1s the largest contributor to the observed ozone. .Fhis result is
consistent with the fact that the SCAB RHC and NOx emissions are more
than an order of magnitude greater than Yentura County emissions; that
maximun ozone from RHC.and NOx emissions is generally expected o occur
30-60 km downwind of the. source location and that ozone loss processes are

7-29
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Table 7-10. Estimated Components of the Observed (zone {ppb)

) Transport Local Total
Trajectory Station  Background Component Companent Ozone
1 E1 Rio 50 > 85 <5 - 140
2 Ventura 50 > 95 _ <5 150
3 Simi Valley 50 > 175 <5 230
4 . Pire 50 67 23 140
5 _ Ojat 50 71 29 150
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very stow over water and in elevated layers which are decodp]ed from the
surface, -

The transport components indicated above are substantially highar
than the average transport components of 10-20 ppb ozone indicated by the
statistical amalysis in Section 5. However, the definition of the transport
component 1s quite different in the two analyses. The definition in the
statistical analysis is the difference in Ventura County ozone maxima on days
with and without 1000 PST 3000 winds suggesting transport from Los Angetes
to Ventura'County. Hence, it basically contrasts the azone on days with
different meteorotogical flow paLterns. Far the modeling analysis, the
transport component is defined as the contribution of the non-Ventura County
meteorological transport from Los Angates County. Thus, the twa results are
not directly comparable. Neverthetess, the farge differance between the two
results deserve comment. Besides the difference in the definition, the large
differenace is due to the fact that the modeling analyses were performed for
five documented cases of ozone transport that were chosen for their high
transport contributions. These five cases are at the extreme end of the
distribution of days that would be classified as “transport" days in the -
statistical analysis. Had the modeling days been selected randomly from the
"transport" days identified in the statistical analysis, the modelad transpart
conponent most Tikely would have been much smaller, .

7.4.4 Summaﬁy of Modeling Results

in summary, the photochemical model was run for five trajectories on
three days with stroang evidence of ozone transport from Los Angeles to Ventura
Counties. Evan though the trajectory model! uses q very simple representation
of the complex flow fields and many of the model inputs are uncertain, the
medel predictions for ozone at key receptor stations agree fairly well,
+/- 20% or better with the observed coficentrations. Some diagnostic adjustment
of uncertain madel inputs was performed to improve agreement between the :
predictions and abservations. Sensitivity analysis wag performed to quantify
the inpartance of the initial HC, NOy and 03 concentrations that were
adjusted. Simulations were also carried out to assess the contributions of
local emissions anad transported ozene and its precursars. _

In general, the photochemical modeling results are entirely
consistent with the analysis of the case studies presented in Section 3. The

episodic ozone levals are formed in the South Coast Air Basin. The mode and
input data used for the analysis are too uncertain to precisely quantify the

- cantributions of Lransported ozone and its precursors; however, the results .

qualitatively confirm that the contribution may be large under certain
meteorological conditions. The results also indicate that reduction of HC
and N0, emissions in Ventura County may have little or no effect on

maximum ozone concentrations in the County under certain metecralogical
conditions. Thus, it should be recognizaed that Ventura County can ha a
downwind receptor for ozone generated from SCAB emissions much like Riverside

‘and San Bernarding Counties.
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APPENDIX A

SELECTED DATA FROM THE VvCOT STUDY

SEPTMEBER 1 - UCTUBER 6, 1983
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APPENDIX B
AIR QUALITY AND UPPER AIR DATA FOR JUNE-OCTOBER, 1980-1983
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Date

6/ 1/80
6/ 2780
6/ 3/80
€/ 4730
6/ 5/80
6/ &/80
6/ 7480
&/ 8/80
6/ 9/80
6/10/80

6/11/80

&/12/80

" 8/13/80

6/14/80
6/15/80
6/16/80
6717780
6/18/80
6719/60¢
6/20/89
6/21/80
6/22/80
6/23/80
§/24/80
6/25700
6/26/80
6727180
6/28/40
6/19/80
6/30/80

1/ 1780

1/ 2/80
7/ 3780
7/ 5780
77 5780
71 6180
7/ 1180
7/ 8180
1/ 9480
1/10/80
711480
7/12/80
7/13/80
7414780
1415780

Rockeétdyne

Simi Valley
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11

10

11
11
i1

10
13

16

12
10
i2
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12
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11

- 13

i¢

12
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Burbank

o~ A h

13
19
20
10
i5
¢
12
1l
23
16
i3
16
20
17
20

20

i1
11
17
21
5
12
19
13

1i
2l
21
17
13
12
13

13

24
13
12
13

17

Reseda

o

11

i0
15
18
20

12

14

12
10
23
23
14
15

157

iz
16
19
11
10
16
2l
21
13
13
16

1

21

20
13
iz

11
12
23

10

12
10
13
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—

Lennax

R R T

Lo R N L - T -

ﬂ\w‘a—-m‘mmhna\t

Tt e N @ o R

West LA,

Lo T T S

—_ R e _— e
- i

i3

Yandenberg AFB
0400 #5T Sounding

850 mb

Height
{ms1)

1484
1469
1429
1496
1483
1483
1512
1540
1528.
1499
1510
1524
1518
1515
1529
1515
1497
1513
1512
1508
1516
1513
1510
1490
1506
1518
1530
1529
1526
1510
1523
1540
1554
1530
1522
1516
1503
1510
1516
1530
1536
1519
1515
1532
1535

Temp
(%)

9,
12.
9,
B.
a.

9.
10,
15.1
16.4
15.7
15.8
10.7
10.8
10.8
15.¢
18.5
19.8
16.4
18.3

17.9

15,7
15.9
14.8
14.0
15.3
16.5
23.3
23.2
2.2
20.0
18.5
12.4
13.4
15.8

-16.9

17.1

17.4

15.9
14.7
19.8
21.8
19.5
15.6
16.2

17, 4

R Y

Pt. Mugu

1060 PST

3060 ft. winds

179
249
il

291,
298

122

160

Spd
(kts)

1

L Ll N . O CO TN WS W

Pl - I N R

s w e w
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2006/P373-A01

Dally Maximum Ozene {pphm) Vandenberg AFg PE. Mugy
0400 ST Sounding 1960 PST
- = 850 mb 3000 ft. winds
g .2 S :
T = , G OV
Date %" = = g - = E § § § o Keight Tgmp_ D(i)r Spd
& 5 @ £ 5 z &2 z &2 &8 K (ms1) . (7C) () (kts)
7/16/80 = 7 3 7 1w % 3 15 14 1 @ 1560 22.1 295 12
7117780 - '13_ 5 7 10 12 3 1a 20 3 11 1544 23,6 288 7
7/18780 -1z 7 9 13 13 4 14 19 3 7 “1511 22.6 184 4
7/19/80 = 17 12 13 14 16 & 16 16 4 1507 23.1 -l
7/20/80 - 16 8 10 10 12 7 21 18 7 12 1504 2z.1 - -
7/21/80 - - 12 7 10 B 12 6 15 22 5 7 1517 23.13 L] 1]
7/22180 - 77T 12 1 13 & 19 18 3 g 1530 24.7 we 2
7/23/80 T 6 1315 15 5 17 18 4 L0 .. 1531 26.4 196 2
7/24/80 Co- 17 q 10 15 15 ) 15 20 4 8 1510 ~ 25,8 276 3
" 7425780 - hd 7 13 17 17 5 19 19 [} 12 513 26.8 159 4
7/26/80 . - - 7 a1 17 15 6 13 23 3 7 1586 26,6 - -
7/27/80 =~ 6 10 1t 12 5 17 28 4 g 1516 26,2 - -
7/28/80 - -7 12 13 13 s 19 2 3 g 1508 26.7 276 &
7/29/80 - - 8 14 15 12 5 34 24 5 1§ 1514 25.0 240 1
7/ae/e0 . - - 5 9 7 1l 5 14 11 7 13 1535 25.8 211 1
7731780 - - B 10 13 13 7T 16 18 i 11 1541 23.7 0 0
B8/ 1780 - - .10 14 12 15 6 22 22 8 11 1551 23.9 128 4
87 2/89 - - 2 1 i3 15 § 12 14 q 7 1545 24,3 - -
8/ 3/80 - - = 8 11 12 5 1w 12 4 5 1520 26.9 - -
8/ 4780 . - 9 Ml 1§ 9 13 - 4§ 1481 23.1 s 7
8/5/80 - - 5 7 § 1w 5 1z 1 3 7 1477 21.3 17 s
B/ 6480 - - 5§ 10 9 Il & 9 g 7 g 1493 22.5 146 §5°
8/ 7/80 - - 8 1l 11 1t s 18 21§ g 1509 24.0 281 4
8/ asm -t & 10 13 14 5 26 23 4 13 1494 - 25,2 07 8
8/ 9780 = - 8 15 17 18 7 29 3. 5. - 1491 26.2 - -
8710780 - - 7 12 17 17 6 24 9 - 1498 26.6 - N
8/11/80 = -1l 13 18 16 5 13 30 .10 12 1505 - 21.5 182 2
8712 /80 = 3 .12 14 17 7 s 10 19 31 8 1501 21,5 2
8/13/80 -1 6 I -9 8§ 6 5 1 3 .4 T1491 4.3 127 14
8/14/80 ~ 6 6 671 ! & 71 10 4 §. 1481 19.8 126 10
" .8/15/80 -~ & 6 & 7 1 5 9 3 5 1483 - 16.9 T I
. 8/16/80 ~ & 5 § 7 7 5 6 11 3 s 1494 17.1 - -
B/l7ee - 8 6 9 T % 5 11 15 4 & 1493 17.6 - -
8/18/80 - S 4 s § 5 5§ 5 g 3 3 1473 14.9 126 11
- 8/1s/80 - 4 4 B 5 & & & 8 3 4 . . 1473 9.4 - w9
8/20/80 -, B, 3 & 6 T 4 8 13 1 s 1522 15,1 48 4
8/21/80 - 0 6 9 9 9 5 19 14 £ g 1521 £8.6 106 -3
8722780 - W0 6§ 6 & 10 8 9 12 5 7 1481 17.3 21 12
8/23/80 - 7T 7 7 W 10 1 9 g 4 5 - - - -
8/24780 - 6 6 7 8 ¢ 5 8§ § 5 g 1510 14,9 = -
8/25/80 - 8 7 7 9 W & 7 1 5 3 1526 16.4 113§
8/26/80 - 6 7 6 8 7 & 1011 & 7 1532 18.2 141 3
8/27/80 -8 7T 8 % 11 6 .11 1z 4 g 1528 18.3 136 2
8/2Bf80 - 11 8- % % 12 6 ‘17 § 8§ 1l 1528 17,1 B 13 B
" B/29/80 - 10 % 10 13 % 6 12 il 6 13 1533 19.0 251 6
€ 7 12 ¢ 4 1w B 3 8 1544 7. - -

8/30/480 - 5



2006/P373-A01

Pt. Mugy

Daily Maximum 9zone {pphm) N Vandenberg AFA
0400 PST Sounding 1000 PST
. b 85t mb 3000 ft, winds
g X < .
s = e o o <
- = (=] ~ = [= o Iad — .
Date %-’ - - ::"; - z E’ g § g 2 Height Tgrnp : D;r Spd
€ bh W E 3z & 2 & 5 E s 9 1 Gt
8/31/80 7 7T 8 1011 5 19 13 5 g 1510 M7 tes  1g
9/ 1/80 -8 8 1 11 5 14 {6 6 10 " 1499 17.4 - -
9/ 2/80 P T 15 17 5 11 1502 18.1 106 4
9/ 3/80 oMW1z 1313 w24 19 g g 1506 18.8 02 g
9/ 4/80 L T U U I T N 1520 20,1 146 71
: 9/ 5/80 - U0 13 12 814 1 14 9 1537 21.4 132§
! 9/ 6/80 =77 8 913 6 10 8 5 7 1530 19.9 - -
! 9/ 7/80 TF 7T 6 1 8 7 0§ 71 3 4 1493 16.3 - -
9/ 8/80 -7 6 6 7 9 5 § g 4 g - 1481 10.9 0 0
9/ 9/80 s 7 - 6 % w 5 § 11 4 g 1509 13.6 58 4
8/10/80 - 9 - 7 9 10 6 10 14 5 8 1523 16.5 28 8
9/11/80 -H9 e 12 8 19 20 g 13 1517 6.9 186 1
9/12/80 -l oilo12 13 16 9 1 19 & 13 1496 17.8 132 4
9/13/80 -8 8 7 8 8 8 7 9 4 s 1485 ir.r - -
9/14/80 - 6 5 7 7 7 6 7 68 4 5 1481 8.5 - -
9/15/80 - 8 6 6 8 8 6 9 1o - 3 6 1489 13.9 113 7
9/16/80 7 5 8 8 3 5 131 11 4 g 1500 13.2 m 9
9717780 -6 6 7T 9 7 5 2 2 9 20 1521 19.6 JT:1: B
9/18/80 T4 4 7 2 1§ 2 g 1514 15.6 29 5
9/19/80 B T A R N I 1519 11.7 ¢ @
9/20/80 - I 8 11 9 13 8 12 13 5 .8 181 14.5 - -
9/21/80 . SRR A A B T { S S S T S SO 1487 14.6 - .
9/22/80 M8 9 1w o1 g 13 15 4 g 149g 15.5 w1
9/23/60 - 7 9 g 11 10 9 131 14 4 g 1526 0.0 . . .54 22
9/24/80 S8 0 9 11 9 17 19 19 1 1511 20,3 52 20
9/25/80 © - 10 6 12 4 17 § 15 g 5 12 1490 23.8 66 5
9/26730 S R S N I O T B 1501 21.0 o292 5
9/27/80 - B 5.9 10 16 5 17 2 5 g 1506 22.1 - ..
9/28/80 7 % 1w o127 18 17 8 12 1497 20.0 - -
9/29/8) R R 1 N T T B TR S SR 1518 23,2 99 1o
9/30/80 oW1z 16 9. M 9 oz 5 13 1559 25.0 60 17
10/ -1/80 R L TR LA S LA A T R T 1553 25.3 51 13
10/ 2/80 - W13 19 15 71 13 29 38 8 33 1553 27.0 62 20
10/ 3/80 S o1z 17 15 1 1l 25 33 g 1 1556 27.4 53§
10/ 4730 % 12 12 16 15 11 25 27 8 1g 1547 26.2 - -
10/ 5/80 ST 12 13 M4 7 16 16 8 1o 1552 23.8 - -
10/ 6/80 L R E U ¢ R A T YA 1554 . 24,2 302 5
10/ 7780 T 15 1315 10 2 27 10 13 - isss 23,4 66 12
10/ 8/80 I SR &R & N & I § B T 2N SR S 1536 24,7 352 3
o/ 9/80 - - 1§ 11 15 13 16 9 19 21 8§ 14 1521 22.5 247 . 3
10/10/80 9 1z 15 17 9 21 23 7 13 1520 22.1 294 g
10411780 - - 13 16 9 15 7 25 15 g 17 . 1520 16.7 - -
10/12/80 ST T B% iz 7 15 17 w13 1514 15.2 - -
10/13/80 ST 7T 1T 7T 1 6 5 6 4 & 1502 0.5 -
10/14/80 . S - - 8 5 7 4 4 a4 3 3 1492 5.8 245 g
5 S 8§ 4 3 5 1 4 a6z 3.3 343 3

10/15/80 - - 5



2006/P373-A01

Dafly Maximum Ozone {pphm) ' Vandenberg AFB Pt. Mugu
@ 0400 PST Sounding 1000 PST
e g 850 mb 000 ft. winds
= — -
¥ e T 0 <
+r = L=} o o = ] Ead -t .
Date £ - = 5 ., 2 5 T = 3 Relgitt Temp pir  spd
S 5 5 £ 2 £ & 505 FE X han o (°) (kts)
o vy w [ o a. e Eﬂ_ o - =
10/16/80 - - 6 6 7.6 6 4 & 31 % 1457 - 4,6 164 5§
10/17/80 - - 71 & 7 1 - & 7 4 1494 5.4 45
10/16/80 - - 5 5 [ 4 - 4 5 5 5 1536 = 9.4 - -
. 10/19/80 - - 5 5 § 4 - 6 4 5 3 1554 4.4 - -
10/20/80 - - &7 4 & 6§ 7 8 5 11 1553 15.5 0 0
Los21/80 - - § 11 - 4 ' B 8 8 13 1544 16.6 w5 1
10722/80 - - toe - - T3 o1z 6 7 1516 15.0 299 1
10/23/80 - - - 7 11 - - B 14 14 5 1p 1531 17.2 §5 7
10/24/80 - ¢ 8 12 - - 7T w2 o 10 18 1569 16.8 133 6
. 10/25/80 -~ 3 5 5 - -~ & 71 § § 5 1528 14.2 - -
10/26/80 - - 3 5 5 - - 4 5 6 31 4 1480 7.0 - -
10/27/80 - 4 5 § - - 5 § 3 4 g 1530 10,5 4 8
10/28/80 - - 3 5 4 . . 5 @ 31 4 4 1559 12.4 66 28
E0/29/80 ~ 1 5 4 - . 7 4 3 5 5 1588 13.4 a3
10/30/80 - 3.6 - < - 6 5 4 3 5 1574 17.1 8y 2
10/31/80 - 5 § - - - 6 4 5 1 4 1558 16.2 133 12
6/ 1781 12 13 8 - 10 14 7 12 13 5 '8 1468 16.9° 05 3
6/ 2/81 9 10 7 - 8 11 6 8 11 6 7 1485 17.6 731
&/ 3/81 11 12 8 - 10 14 B 15 18 7 1@ 1494 15.6 32 17
6/ 4/81 126 13 - 1¥ 15 15 19 14 10 13 1504 22.2 63 11
6/ 5/81 ¢ 17 1z - 13 19 9 16 18 9 12 1504 24,6 . 333 2
6/ 6/81 14 13 9 - 9 13 8 17 1§ & 1n 1499 - 22.3 - -
6/ 7/81 12 11 8 - i1 1z 717 15 10 14 1512 19,1 - -
6/ 881 3 12 7 - 11 12 6 22 15 9 17 1528 19.9 38 3
6/ 9/81 11 8 s - 8 10 4 13 12 6§ 10 1526 20.8 C91 16
- 6410781 I 6 - 8 W0 5 15 18 7 13 1496 19.5 232 1
6/11/81 I 1w 7 - 10 18 & 1w 11 7 8 1488 16.8 294 14
6/12/81 w9 1. - 9 1 6 10 11 T o1 1487 12.2 306 6
6/13/81 & - 6 - & 8 & 1 5 & 7T 1505 11.5 - -
6/14/81 5 - 5 - 6 7 6 14 5 12 15 1497 13.4 - -
6/15/81 6. 4 5 - 7 8 6 13 4 8§ 13 1533 19.3 58. 34
6/16/81 i 1w s - 9 11 10 12 1z 13 15 1548 . 23.7 - 99 9
§/17/81 M 1l 100 - 10, 13 6 16. 14 19 23 1534 22.9 27 3
6/18/81 - 21 20 16 - 17 8 12 24 17 10 16 1505 22,4 T 10
6/19/81 20 15 9 - 16 16 ¢ 15 13 5 8§ 1512 231 0 0
6/20/81 3 13 10 - 16 - 10 21 18 10 15 1531 24,3 - - -
6/217/81 15 13 7 - n - B 14 1Z 5 9 1542 23.8 - -
6/zz181 I b A 5 18 19 2 10 1522 24,7 157 1
6/23/81 5 14 - - 14 - 7 17 19 s g 1514 24,7 241 3
6/24/81 - 15 11 0§ - 14 - 5 .71 14, 8 1% 1505 24,0 251 13
6/25/81 16 16 6 - 13- - 5 19 17 4 11 1520 21.7 170 5
6/26/81 B 12 & - 13 - 6 12 .13 4 g 1529 23.6 116 4
6/27/81 7 o1w. 7 - 16 - 10 13 13 6 9 - 1501 23.8 - -
67208481 1% 15 7« 11.14 7 12 12 5 39 1478 21.2 - -
6/29/81 19- ¢ § - 13-18 5 11 11 5 & 1508 21.6 102
§ - 7713 6 12 12 5 10 1521 23,2 280 10

6/30/81 10 9



2006/P373-A01

Daily Maximum Ozone {pphm) , Yandenberg AFB Pt. Mugu
) 0400 75T Sounding 1060 PST
. = ég _ 850 mb 3000 Ft. wiads
= — -
¥ F . = Pox L 3 .
Bate 2 -z 5 -~ 5 32 3 3 g o Helght Temp Dir  Spd
& F o 2 % 5 5 5 8 % 3 (mn %0 (°)  (xts)
w1 £, = an (o -1 =
77 1481 14 13 s -1z 7. 11 11 3 & - - 181 21.% 268 4
7/ 2/8l 8 8 16 - 10 i3 8 18 18 5 1z 1495 19.6 118 14
7/ 3481 § 5 7 - § 8 6 7 & 4 7 1527 23.1 - -
7/ 4781 l9 7 11 - 10 13 10 1z 13 & 9 1534 25.1 - .
1/ 5781 13 9 7 - 11 10 6 11 12 ] 9 1535 23,2 - -
7/ 6781 13 9 8 - 3 11 11 9§ .13 4 & 1511 21.2 89 5
7/ 7481 i & 11 - ¢ i1 3§ 9 10 3 § 1497 20.3 144 4
7t 8/81 12 & 6§ - 9 12 5 8 9 3 5 1607 20.7 120 7
17 9781 8 7 8 - 8 9 38 12 § ‘4 s 1543 20.4 148 1
7/10/81 1. 9 9 - 11 13 ¢ 14 8 -5 11 1526 20.3 157 2
TrLL /8 2 i1 8 - 10 13 6 8 19 10 13 1517 18.6 . - -
1h2/81 Is 12 -8 - W 13 & 16§ 14 i3 1% 1516 18,8 - =
7/13/81 16 12 11 - 12 15 & 20 17 10 1 1571 19.7 . 97 5
7/14/81 16 12 11 -- 13 14 11 20 21 5 12 1525 1.8 140 4
7/15/81 b6 10 100 - 5 IS5 8 21 19 & 13 1519, 23.0 144 4
7/16/81 13 6 18 - 12 13 6 16 16 § 12 1506 73.2 223 3
1417781 1 W 7 - 11 M4 6 i 17 8 15 1504 21,4 2z 1
7/18/81 122 10 % - I1 12 & 17 14 & 1t 151L z1.0 - -
7/19/81 o9 7 - 11 1z 6§ 14 14 a8 1z 1519 22.5 - -
7/20/81 13 1 & = 1 13 6 17 14 § 9 1539 22.1 178 2
7721481 15 15 7 - 11 13 5 12 10 4 8 1529 23.7 199 5
7r22/81 i4 100 7 - 11 W 7 14 § 3. B 1525 - 24.4 - B2 4
7/23/81 16 12 -8 - 12 15 & 21 17 9 13 1518 25.1 nr 1
1724781 i3 14 6 - 1w 15 5 18 2.8 B 1512 24.0 5 2
7725781 17 12 8. - 18 16 7 19 17 10 13 1499 24.3 - -
7126781 13 13 & - 10 2 7 14 15 5 1502 21.6 .
7721781 iF ¢ 7 - 11 13 7 13 14 s 7 1518 22.3 g 5
7/28481 1z e 8. .- 10 1.7 12 17 § 1527 23.1 C104 2
7/29/81 12 1 & - 11 14 7 13 14 5 & 1615 22.5 19 6
7/30/81 4 12 ¢ - .1l 15 6 19 19 7 12 1514 20.9 72 3
7431481 1211 9 - 11 14 6 19 20 9 1521 21.1 88 2
8/ 1/81 1§ 11 - - 11 14 5 22 .2 9 15 1538 © 20.2 e -
8/ 2/81 4 12 - - 1 14 5 17 14 9 1532 19.6 - - -
6/ 3781 lz 11 3. - 1w 14 4 17 18 7 12 1509 8.1 s 1
8/ 4s81 2 14 9 - 1l 15 6 17 2 §. 10 " 1504 19.2 - 157 2
8/ s/81 2 11 . 9 - 13 16 7 22 2 7 13 1518 20.9 - -
. 8/ 5781 ¥ 15 9 - 15 15 7. 2 23 8 11 1531 24.8 w4 3
e/ 1/81 2 it 8 -~ 4 15 7 1919 4 13 - 1542 26.1 247 - 7
8/ B/BL 23 12 8 - 15 15 & 15 17 5§ § ., 1519 27.8° . -
8/ 9781 @2 12 W - 15 1 6 2 16 7 1z 1513 216 - -
B/10/81 8 9 9 - 10.13 7 i 0 3 6 1524 26.6 120 7[8B
8/11/81 @w 10 - - 12 13 6 11 11 5 g 1536 231 .6 oo
g/12/81 20 0 - - W 11 6 15 14 4 9 1506 21,3 127 6
B/13781 - 21 11 6 - 18 12- 8 17 16 4 9 1473 20.5 12t o8
8/14/81 8 &8 6 - 9 W § 11 9% 4 & 1506 21,6 12711
B/15/81 17 & 6 - & 8 5 10 i1 4 6 1548 1.3 - -



Date

8/16/81
8/17/81
8/18/81
8/19/81
8/20/81
8/21/81
8/22/81
8/23/81
8/24/81
B/25/81
8/26/81
" B/27/81
g/2a/81

8/29/81"
8/30/81

8/31/81
97 1/81

97 2/81

9/ 3/81
97 4781
"9/ 5/81
8/ 6/81
9/ 7/81
9/ 8/81
9/ 9/81
9/10/81
9/11/81
_#/12/81

T 9/13s81

9/14/81
9/15/81
9/16/81
9/17/81
9/18/8]1
9/19/81
9/20/81
9721/81
9/22/81
97231781
972481
9/25/81
9/26/81
9/27/81
9/28/81
9/24/81
9/30/81

Rocketdyne

Simi Valley

11

Il
10

13

11

10

11
11
12
13
13
i2
10
12
11
11

11
15
10
12
10
1
16
12

23

17
iz
15
16

11
13
13
10
H
8

—

Lo N -

ET Rio

—
:-m-am:n:hwa-ama-.

—_ - —
~N N B O W

B T T T T T ® o~ o

Daily Maximum @zore ' (pphm)

5
3
E o
T - 5 2 £ 3u
a o o = [ w
£ 8 & £ g &
16 1z -5 11 13
- 9 14 5 10 14
= 1315 5 g9 13
- 10 11 7 14 20
= 10 11 & 24 19
- W 9 5 15 1%
- 11. = 5 22 1§
-8 - & 16 15
- 9. 11 4 14 1§
- 6 B 6 14 15
- w4 15 9
- 13 15 4 16 g0
- 9 g 5 .23 1%
- 1213 6 15 17
- 11 15 5 13 13
- 12 1 s 1z 12
- 13 6 ¢ 18 13
- 10 1§ 10 15 11
- 1l 14 8 12 13
= 10 10 7 14 20
- 9 7 8 18 1
- 1. - 6§ 13 . 1
= 1l - 6 14 12
- 8 - & 11 3
- 7 7 & 12 -
-9 1z 8 1L 7
~ 12 18 10 16 12
- % 1 6§ 17 21
- 8 9 & 13 114
-9 18 5 13 .14
= 11 11 5 16 17
- iz 13 5 3 21
- M0 12- 4 21 16
- % 1B 6§ 15 18
- 1415 4L 15 1
- 12 12 6 13 7
- 121y 1 15 13
- 11311 13 13
- % - g ¢ g
- B - 7 12 18
- w9 7 13 g1
RO A [ I A T
- a8 31 1
- 8 7 6 12 13
- & 5 5 4 §
-1 9 5 § 9

Lennox

[ R VER I )

West L.A,

e
[=0. -}

AN WO g wy

Vandenkerg AFR
0400 PST Sounding
850 mb
He ight Temp
tms1) - ()
1550 20,9
1512 -+ 73.5
1485 22.2
1508 8.6
1515 19.6
1504 18,3
1499 21,8
1504 18,7
1489 ©  21.9
1507 24.0
1525 23.8
507 24,3
1478 25.2
1476 25.1
1486 22.6
1468 22,0
1477 20,9
1477 20.2
1484 z0.4
1476 21.7
1484 19,7
1520 17.5
1545 19.8
1544 20.6
1515 20.8
1525 21.9
1539 21.8
1543 20.1
1535 20.1
1522 22.6
1540 22,2
1542 22.5
1556 23.0
1544 23,1
1523 21.8
1513 18.7
1503 18.0
1509 17.5
1522 15.4
1532 13,3
1526 18.1
1521 16.7
1512 15.7
1485 14.1

13,1

L1482

Ft. Mugu
1000 PST

3000 ft. winds

(°)

123
118
113
219
135

1&0
142
291
27
182

115
124
129
131

124
270

125 -

106

128
0%
a7

114

111
94
119
267
295

342
143

66

Spd
{kts}

- o

-
! W oe L I I T L

—
I 2@, o -

P WS

LI R I T

W

15
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2006/P373-A01

Dafly MaxImum Ozone (pphm) ~ Yandenberg Arg Pt. Mugu
’ 3400 PST Sounding 1690 PST
. s § 550 mb 3000 ft. winds
£ = o <
s 2 . 5 £ T @ x
Date 2 - ® 5 - S5 2 = T < Height Temp 0ir  Spd
E - 5 £ 2 £ § 5 § % 3 tms1) - (%) (°1 - (ktsy
wr el — (=] o = o o | = A
10/ 1/81 5 4 & - 5 5 4 3 3 z 4 1492 15.1 92 13
10/ 2/81 7 67 5 - 5 8 5 3 5 4 5 1499 i2.5 235 5
10/ 3/81 6 5 5 - 4 4 4 5 5 5 4 1470 11.6 - -
107 4/81 8 7 4 - 5 5 4 § 9 3 4 1448 11.3 ° - -
10/ 5/81 ¢ 9 7 - 8 & & 9 1z 6 7 1474 1.3 84 -3
107 6781 1o lﬂ 7 - ] ) 5- 7 7 7 12 1512 16.4 125 10
10/ 7/8t1 16 % 5 - 3 9 L) a 10 3 7 1479 14.2 03 - 8
10/ 8/81 6§ 6§ &5 - &€ 5 & 1 7 5 §- 1453 10.6 302 7
10/ 9/81 w 5 8 - 1 9 8§ 8 10 3 & 1474 12.8 0 0
10/16/81° 7 - 7 - 9 7 [ | 7 6 5 1487 11.5 - -~
10/11/81 4 - 3 - 4 4 3 3 4 4 3 1459 4.1 - -
19/12/81 6 - 4 = &5 4 4 4 5 4 4 1460 5.6 = -
14413781 T - 4 - 5§ 5§ 5 4 § 4 5 1455 3.9 109 4
10/14/81 & - 5 - 7 5 () 5 & 5 9 1503 5.4 314 2
16/15/81. 7 - & -~ § 5 I & § § § 1505 5.4 9 11
10716781 7 - .8 - 5 &8 6 S5 & 71 7 1533 7.4 315 3
10/17/81 5 - 5 - 7 a4 5 7 3.5 5 1554 12.4 - -
10/18/81 4 - 3 - .6 4 4 I 3 5 5 1571 17.0 - -
10719781 5 - 4 - 5 4 § 5 4 4 1577 17 59 . 13
10/20/81 lo. - 8 - 8§ 6. 6 10 10 4 § 1551 16.7 79
10/21/81 12 - 10 -« 10 8 9 10 1l 7 5 1538- 16.8 08 1
0/22/81 12 - 7 - 9 9 G- 9 8 [ i 1567 16.2 79 10
10/23/81 6 - 6 - 6 § 6§ 7 .6 2 5 1568 17,8 2% 6
10/24/81L 10 - g - 8 -8 5 8 g - 6 1525 16.0 -
1&!25/61 15 - 10 - 10 - 7 9 11 - 7 1475 16.5 - -
10/26/81 & - & - 6 3} 3 3 5 5 4 1489 123 -~ - 123 7
10/27/81 7 - 6 - T .3 -3 4 5 1 4 1505 4.5 296 6
10/28/81 I - 3 - 3 - 3 2z 1 a2 2 1491 8.1 195 7
10/29/81 4 - 4 - 4 - 3 3 4 31 3 1477 3.8 333 18
10/30/81 4 - 4 - 4 4 4 5 3 z 3 1531 7.1 30
10731781 & - 4 - 5 4 4 5 4 2 4 1580 - 15.4 - -
6/ 1782 8 5 6 7 106 & 1 & 1 s 1 1484 9.7 243 2
6/ 2/82 I 7T "6 1 8 1 1 & Tt 4 8 1476 9.6 24 1
§7 3/82 ¢ & 6 7 ¢ 8B 7T 12 i1 5 10 1507 12.1 i1 8
6/ 4482 8 8 6 8 10 7 7 .9 10 4 7 151t 12.3 00
6/.5/82 & - 6 7 W - 71 7 8§ 5 7 1485 8.7 -
6/ 6/92 $ - &6 8 9% - 8§ ¢ g 5 B 1490 - 9,8 - -
&f 7/82 $ 6 5 .7 9 - .6 .7 8 4 s 1495 10.3 11 -4
6/8/82 9 1l 6 7 8 9 8 7 11 3 s 149% 12.1 81 3
6/9/82 11 10 6 7 & 10 7 8 10 3 & 1488 15.8 o84 4
6f10l§2 8 9 8 7 8 10 8 -] 10 4 5 . 1500 " 15.0 19 2
6/11/82 I 12 8 10 9 W0 & 9§ 2 4 9 1494 17.5 - 113 3
§/12/82 0 17 8 8 8 7 8 8 5 8 1479 15.2 - -
6/13/82 $ 19 7 7 9 9 & 1 8 4 s 1482 12,2 oo -
6/14/82 0 9 & .7 9 10 T & 8 -3 5 1478 13,8 68 4
¢ W0 7 7 W0 & 8 19 10 3 & 1488 17.7 . 56~ 7

§/15/82



2006/P373-A01

Baily Maximum Gzone (pphm) Yandenberg AFB Pt. Hugu
- % : 0400 PST Sounding 1049 pST
] K = . 850 mb 3000 ft. winds
s = = o s <
5 T 2 5 5§ 8§ 5 o
- — o = Rl = - Ea) 1] = -
Date é WE o § gi, ‘;': E é n‘é‘ E iﬂ Helght Igmp D‘i]r Spd
{mst) (ci (') (kts}
6716782 - 13 7 8 10 10 7 9 13 _4 8 -1489 18.8 [ o .
6/17782 8 & [ [ 7 [ 5 3 5 3 5 1471 20.9 121 11
6118782 .5 4 5 5 4 5 2 3 5 3 1465 14,6 112 12
6/19/82 o7 8 7 & & 93 17 3 g 1488 . 18,2 - -
6/20/82 8 10 q 7 7 8 [} 9 9 5 7 1479 19.3 - -
6/21482 1013 & 6 a8 9 § 7 13 4 ¢ 1480 18.3 134 ¢
6/22/82 13 7 8 9 9 7 7 g 4 ;5 1509 17.8 - -
6/23/82 S w8 9 8 7 9 g 4 1514 17.6 2371
6/24/82 11 11 6 8 10 2] 5 11 12 K| 7 1505 13.6 14 3
6/25782 13 11 [ 6_ 10 77 I5 17 B 11 1514 14,9 293 5
6/26/82 15 14 6 9 10 9 3 19 g 4 g 1521 15,7 ° - -
6727782 10 il 7 9 8 8 3 I4 13 5 12 1512 16.0 - --
T 6/28/82 F 8 4 [ [ [ 3 7 & L] 7 1417 14,7 173 g
6/29/82 6% 4 5§ 5 4 3 32 5 3 4 1445 10,7 97 %
6/30/82 8B 54 8 4 3 3z 31 3 1448 6.9 237 4
71 1/82° ] 8 7 9 7 7 4 8 11 3 9 1487 12.1 0 1}
7/ 2!8_2 14 14 a 13 10 9 6 11 1l & 6 1516 16,2 117 5
7r 382 4 13 9 12 - § ;7 11 § g 1 1527 17.0 48 2
7/ 4/82 1Z 1 7 - 7 s 12 o107 g 1512 13.9 - .
7/ 5782 8 8 10 - 7 5 3 19 3 g 1495 14.0 - -
7/ 6/82 v 9 8 w0 10 9 5 1w 5 4 3 C 1434 15,6 104 1o
7/ 782 LB 7 & 1w 1o 8 12 09 4 10 1506 15.6 1l 7 -
74 arsa 12 42 8 10 11 9 5§ 1 g 5 g 1514 15.9 152 '3
77 9/82 1313 9 11 13 16 5 15 19 4 g 1520 7.8 11 6
7r10/82 4 13 1w tz2 14 13 9 18 19 iz 11 1527 18.7 - -
7711782 L2 8 1z 13 1 oaz 7 16 - 13 1512 20.2 s -
7412/82 1817 11 M 15 15 10 20 17 5 1p . 1518 20.6 141 3
. TN3r82 31 8 9 11 12 8 22 17 § 12 1526 - ‘22,1 06 2
7/14/82 1715 9 11 13 13 "8 2 14 7 19 1506 22.6 283 1
/A2 19 17 9 9 14 12 12 13 13 3 & 1473 218 143 9
1/16/82 413 9 112 12 7 w i 5 g 1488 19.§ 92 &
T7/82 418 8 12 10 11 7 15 14 g 11 1491 17.6 - -
1/18/82 - 12 11 5 9 g g 5 5 14 I I 1 1499 °  14.6 - -
7/19/82- 10 10 6 8 11 9 .5 19 6 6 10 1516 21,5 7
1720782 Iz 1t- s 9 11 2 5 318 13 5 10 1527 23,1 - 4 20
7r21/82 9 12 1w - s a1 4 a1 1532 22.8 79 1
7/22/82 17 15 7 12 14 13 0§ 23 2 3 14 1536 21,1 90 2
7123782 W 16 7 1 16 13 5 19 17 4 1 1522 22,2 136 5
1724182 6 13 610 14 13 s5-.14 14 4 10 1509 21.8 - -
7/25/82 Mo 6 9 11 12 5 12 o s 7 oisiy 21,8 - -
7/26/82 M 13 s 5 1z 12 5 15 19 4 g 1526 20.7 W6 5
1/21/82 B3 6 8 12 11 6 12- 10 3 -7 1539 20.5 01 4
1/28/82 8 8 5 1 ¢ 9 5 ¢ g 3 g " 1665 21,1 213 3
1/29/82 15 16 7 9 K4 12, 5 15 14 3 g 1543 - 25,0 o .0
fa0/82 29 22 & 10 15 13 5 17 14 4 6 1541 27.4 157 4
7/31/82 18 18 9 12 15 14 s 15 13 4 19 1561 - 26,7 -~ -
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8/19/82
8/20/82
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12 9
15 12
17 1
13 17
16 16
14 s
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13 10
12 1
7 | &
1111
13 i
13 10
12 g
11 9
12 1]
i6 17
18 10
25 13
22 2
2 2
19 13
16 17
21 14
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13 9
6 11
9 g
8 7
5 7
4. 5
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wuuma\um.r—mmmm

Vandenberg AFB

G400 PST Sounding

850 mb
Helght Femp
(ms1) (oﬁi
1533 25,7
1489 21.0
1491 17.8
1512 17.9
1536 20.2
1552 21,8
1548 23.8
1557 24,0
1526 21.8
1512 21.3
1508 20.0
1503 19.4
1513 18.8
1510 14.
1518 18,
1532 19.
1531 . 21,
1515 20,
1516 22.3
1541 22,3
1560 24.4
1539 26.3
1534 24.9
1528 22.8
1521 24.7
150¢ 22,8
1524 21.9
1523 19.5
1521 16.4
1522 7.6
1523 19.1
1544 22.6
1558 26.8
1538 24,1
1537 25,2
1515 22,5
1831 2z.8
1503 23.3
1507 22.6-
1531 18.0
1497 19.3
- 1484 15.9
1490 18,5
1475 6.8
1489 iz.8
1471 7.9

4
8
0 -
2
1
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100G psT

3000 ft. winds
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2006/P373-A01

Baily Maximum Gzone {pphm} Yandenberg AFB Pt. Hugu
- : 0406 PST Sounding 1000 PsSYT
> - " 850 mb 3000 ft. winds
g & = .
2z o, B Ef g ok
Date - & s & 2 . 5 s B K ER Hedght Temp uir  Spd
€ G L £ 3 Lz g 2 & s 2 (msT) (c) () (xts)
9/16/382 5 - 8 4 4 4 2 31 3 1, 1465 1.7 167 16
9/17482 $ 07 6 8 1 1 2 B 11 4 g -1487 6.4 122 ¢
9/18/82 & 8§ & 6 5 5 4§ 3 g4 g 1493 10.7 e -
9/19/82 6 5 8§ 5 8§ 5 4 g § 3 4 1487 13,2 - -
9/20/82 1o 8 8 3 8 8 9 12 4t 7 o 1436 13.6 09 7
9721782 218 9 11 12 8 13 14 7 10 1490 17.8 93 &
9/22787 M3 8 10 9 1w 7 o2 1z 9§ 11 1506 20,1 13 2 -
9/23/82 4 12 7 12 13 12 6 16 15 8 22 1527 22,4 122 12
9/24/62 o & 11 9 9 7 w 11 9§ 11 g5 1516 17.1 145 7
9/25/82 -3 2 9 3 3 3 7 3 1 L 1 1505 17.3 - -
- 9/26/82 32 4 4 5 4 3 7 1 2 3 1474 14,5 = .
9727182 6 6 4 5 5§ 4 4 4 3 4 1444 8.7 o 7
9/28/82 8 6 8 7 7. 7 7 6§ & 4 g 1457 9.9 . 155 4
9/29/82 6.4 & 5 7 6§ 5 5 4 3 4 1448 12.4 164 -6
- 9/30/82 75 8§ 5T 1 5 5 7.5 ¢ g 1449 9.2 i3 2
10/ 1482 0 10 10 & 1 7 9 9 g 7 4 1493 1.1 91 3
10/ z/82 w9 7 8 $ 7 § 11 g 9 9 1521 16.6 - -
10/ 3/82 413 10 -0 13 9 7 o9z 1 g 1 1436 16.5 - -
10/ 4/82 13 12 8 10 10 9 & 11 13 5 19 1476 14.5 28 2
10/ 5/82 1 9 9 10 8 8 11 @ 7 1n 1475 11.0 50 39
10/ g/82 L2 11 6 0 9 7 s 15 g3 § 19 1500 16.3 90
10477782 8 9 & 6 & 8 5 9 7 5 g 1482 9.7 18 5
10/-8/82 5 6 5 4 7 4 5 9 4 7 14 1518 °  13.5 72 12
10/ 9782 5 4 5 3 7 4 4 7 3 § 3 1538 17.5 - -
la/10/82 [ 4 8 4 [ 4 3 5 4 [ 6 1538 13.5% - -
10711 /82 & 5 5 5 7 5§ & 5 4 31 g 1538 14,2 - -
18/12/82 $ 7 0 8 8 4 a 7 5.5 13 1527 6.5 0
10713782 - 8 & 7 6 9 4 3 § 5 § 5§ 1545 16.1 140 10
-10/14782 11 10 3 1% g 7 6 10 & 6 io 1541 16,5 9z 10
16/15/a2 121 3 9 6 7 8 g 8 g 1 1544 16.6 16
10416/82 BB 3 u s 8 7 13 9-°n 71 1642 17.3 - -
10717482 15 15 3 1 5 g 7 18 15 ‘g 15 1537 14.2 - -
16/18/82 W1 5 12 s 12 129 12 7 11 1510 16.8 298 2
10/19/a2 B B 3 W s 9 5 1 11 4 g 1519 14,4 7 9
10/20/82 B 8 2 4 2z 7 5 9 9 4 g 1539 10,5 299 14
10/21/82 & 8 7 7T 8 5 & W 11 4 7 1539 12.6 C o325 3
10/22/82 'S 4 5 3 5 2 5 01 1. & 8 1567 17.5 09 13
10/23/82 L e Y - N L - R T 1556 16.6 - -
10/24/82 33 0t 34 3 oz 6 4 1 3 1539 12,2 - -
10/25 /82 LA S A e N A 1534 12.1 298 12,
10726782 B T R S R R T T S 1507 9,2 217 16
10427782 44 4 4 5 4 5 5 3 3 g 1535 6.7 . 51 26
10/28782 . it 4 4 & 6 4 5 5 5 1 - 1533 10.2 87 13
10/29/82. 6 & 8 5 7 4 6 & 74 8 1520 16.0 296 5
10/30/82 & 3 4 a4 3 31 3 2y 1472 12.3 - -
10/31/82 - 6 6 5 6§ 6 4 5 7 § 5 7 - 1404 6.5 - -



2006/P373-A01

. Daily Maximum 0zone {pphm) Yandenberg AFB Pt. Mugu
- 0400 FST Scunding 1000 95T
. 2 ;,é 850 mb 3000 ft. winds
[ = — .
T = 2 o =
- = a o = = Ll = - .
Date 2 ¢ & £ - s 5 3 % 2 . Height  Temp  Dir Spd
¢ 56 ow £ 5 & £ 3 &2 5 2 ms1)  (°0) (°1 (kts)
.6/ 1/83 5 5 & 4 4 4 4 3 5 4 4 - - 178 5
6/ 2/81 5 5 4. 4 5 3 4 3 5 4 4 - - 97 4
6/ 3/83 8 &8 4 5 7 5 7 6 5 4 4 - - 139 6
6/ 4/83 9 9 § 7 8 § 5 10 9 5§ 7 - - - -
6/ 5783 10 9 7 ] 9 6 5 13 14 7 9 - - - -
6/ 6/83 [H S | B - N { 7 9 18 22 7 1s - - w2
6/ 7/83 13 10 7 78 8 7 12 14 & 9 - - 243 5
6/ 8783 I 1 4 s 71 3 7 8 10 6 & - - 207 L
6/ 9783 Y 8 & 7 8 s s a8 9 5 § - - 78 3
6/10/83 11 1 7 8 10 7 1t 12 13 & 7 - - 225 2
6/11/83 7 7 -7 7 4 7 8 9 6 7 - - = -
6/12/83 B 8 - 77 § 8 g 7 5 7 - - - -
6/13/23 ‘9 8 7 8 11- 7 & 13 16 6 6 - - 64 24
6/14/82 14 13 8 12 10 10 8 18 14 1 9 - - % &
6/15/83 15 14 w0 12 13 [z 1I 1% 18 1o {0 - -5 196 3
6/16/83 1$ 16 10 14 12 13- 12 16 11 5 4 - - 105 &
6/17/83 14 12 0 16 12 -8 10 17 16 1 8 - - 196 2-°
. 6/18/83 1Z 11 8 10 1l g 10 15 5 B IO - - - -
6/19/83 13 ¢ & 8 16 8 ¢ 12 12. 8 & - - - -
§/20/83 12 1w 7. 7 9 7 9 1w 13 7 7 - - e 0
6721483 lz 12 7 9 10 & 9 11 11 & 7 - - 94 11 -
6/22/83 1oiz 8 10 M o1 3 6 12 s 8 - - 106 9
6/23/83 13 12 7 9 ¢ B 9 10 12 5 7 - - 56 4
§/24/83 1w 8 & 7 9 709 11 10 7 9 “ - 1 2
6/25/83 9 1 6 7. B 8 1z 12 15 & & - - - -
6/26/83 o 11 6 8 8 6 7 7 & & 5 - - - -
6/21481 8 7 § s 1 5 & 6 6 S 5 - - 2718 2
6728783 a 8 5 & 6 6 [ T 4 6 - - 55 2
6/29/83 © 11 11 6 8 5§ 8 ¥ .9 & 5 7 - - iz 1
6£30/83 8 8 & 7 9 & 7 7 8 4 7 - - 103 3
7/ 1783 L i 6 9 w 8 7 10 lo s 7 1492 14.4 iz 2
71 2483 W ¢ 6 8 6 8 6 & 10§ 6 1507 14.3 - -
7/ 3/83 8 & 6 & 7 6 8 13 13 7 9 1498 15.7 - -
7/ 4183 12 1 7 .10 & 8 6 13 U 6 6 1509 18.9 - =
7/ 5/83 1§ 14 ¢ 10 - 0 7 16 11 5 8 1514 20.4 126 @
i/ 6/83 13 11 6 9 - 7 7 t3 13 5§ 5 1491 . 12.4 8s 7
7/ 7/83 14 12 &6 10 10 8 10 13 11 4 7 1498 16.6 26 2
7/8/83 13 1 & 8 1 7 7 1 8 5 10 1508 16,2 210 2
1/ 9782 2 10 7 & 10 7 7 18 14 .9 11 1526 13.6 - -
7/0/83 . 1 9 8 9 10 75 20 10 12 14 1530 17.2 - -
7711483 18 15 11 1z is 13 13 21 13 9 16 1524 229 76 &
7/12/82 d6e 1409 12 12-.14 -9 31 4. & 11 1527 23,0 B 3
7/13/83 16 13 1¢ 13 11 13 7 24 26 7 13 1518 24,5 225 -3
7/14/83 19 15 8§ 10 17 13 & 19 18 4 10  1s20 24.3 285 6
7/15/83 io 11 3 7 10 8 9 1t 5 13 C 1488 20.3 308 5
8. & § - 6 7 11 9 g 7 1457 18,9 - -

1/16/83 8



2006/P373-A01

Datly Maximum Gzone (pphm} Yandenberg AFB Pt Mugu
. ' 0400 PST Saunding 1000 PST
o 3 iﬁ 450 mb 3000 ft. winds
E = - <
Date 2 - = 4 - = 3 a3 5 4 - Height Temp Dir  Spd
& oz &£ 2 £ 5 5 oz £ % ms1) (%) (°1 {kts)
w3 w b (=) o, = a [+ | =

7/17/83 3 7.8 -8 4 u u & 7z 1459 16.3 ) - -
7/18/43 le 12 6 & - 8 5 15 11 & 1 1468 14,4 0 0
7719483 211 s -8° 11 8 5 18 10 1o 23 1496 14.6 ar oz
1720483 13 11 s 11 10 9 8 21 14 15 1s 1516 16,2 o3
C7r21/a3 L6 13 4§ 11 12 10 6 14 ¢ § g 1517 ° 19,5 124 4
7/22183 15 12§ 8 8 8 7 17 1z & 1 1513 © 19.1 6 @
7723783 6 13 5 9 9 w 7 21 13 7 18 1516 19.7 - -
7/24/83 s 13- 7 1w 8 10 & M4 13 7 1 - ts04 13,1 - -
7/25/83 13 12 9 1w 8 1z 1w 10 10 7 s 1507 16,7 iz3 s
7/26/83 Mo 6 10 7 8 6§ 15 13 8 1z - 1505 14,5 9z 1
7127183 16 12 8 12 10 11 8 41 12 5 7 1495 © 14,8 . - 95 g
7/28/83 12 11 9 12- 10 11 1z 13 g3 5 g 1519 16,6 97 13

7/29/83 15 13 8 1L 12 12 8 18 12 7 g 1536 17.6 141
7/30/83 15 14 4w 10 U a8 19 18 g 7 1531 21.3 - -
7/31/83 15 . 14 1 9 11 1D 6 16 14 6 9 1527 23.0 - -
8/-1/83 7 13 4 11 1tz 12 8 21 15 8 1 1522 21.8 © 16 9
8f 2783 17 15 & 1l 1z 13 9 21 17 6§ 11 1532 21.1 132 .3
8/ 3/83. Mo 7 % 11 11 o9 21 13 5 g 1534 ° 20,4 5 1
8/ 4/83 13 12 8 8 9 1 & 23 16 & 1o 1540 20.7 260 0
8/ 5/83 4 10 & 9 3 g1 75 6 9 13 1554 21.9 ‘1
8/ 6/83 3 11 13 9 1 1w 16 15 12 12 13 1550 26,4 - -
8/ 7783 13w 5§ 10 10 9 7 19 1z 13 1§ 1545 23,2 - -
"8/ 8/83 15 13 4 8 12 11 7 20 14 ‘2z g 1532 23.0 281 &
8/ 9/sa3 9 5 9 12 11 M M4 12 & 15 1515 - 22.0 124 14
8/10/83° " 13 M 7 U 12 13 6 15 11 - 4 6 1513 18.2 121 14
8/11/83 12 11 -8 ¢ 13 10 8 12 71 31 & 1524 - 19,3 99 1z
8/12/83 4 w7 10 9 9 7 172 12.7 13 1533 z1.2 1z 8
8/13783 9 7 5 8.8 6 6§ 17 § 5 13 1519 19,9 - - -
B/14/83 & 6 3 & & 5§ 6 14 8§ § ‘12 1527 22.0 - -
8/15/83° M 1 8 12 12 11 7 2 2 0§ 22 1514 21.7 104 10

8/16/83 18 16 8 14 1 11 -7 24 15 413 1530 2t.8 64

8/17/83 W12 9 13 100 12 8 23 16 &5 18 1514 21.7 114
B/i8/83 o2 2 3 3 0z s oz 1 1 2 1508 . 15,7 - 132 14

8/19/83 oz 3 3 3 oz 4 1 2 2 2 - 1504 . 13.0 © 151

8/20/83 5 4 3 5 5 4 5 3 3 3 13 1515 7.4 -
8/21/83 S 0§ 2 5 5 5 § 7 § 3 4 1515 9.4 .
8/22/81 s ¢ s 7 7 8 6§ 10 W 5 7 1517° 12.0 151 3
8/23/83 . 9 4 1w 7 8 7 15 12 9§ 73 1516 t4.0 225 0
8/24/83 3 12 s 7 8 16 7.-.15 12 5 19 1508 14,4 106 5
B/25/83 4 12 6 10 18 10 2 17 14 7 . 13 1537 16.2 109 4
8/26/83 L 11 7 1l 12 W07 19 12 i3 16 1539 19.9 06 0
8/27/83 15 13 7 14 10 W 9 25- 16 16 20 1531 20.7 - -
8/28/81 14 i5 9 13 10 11 § 24 16 - 11 22 153% 20.6 - -
8/29/83 I1 & & 11 & 1w 8 19 1¢ ¢ 1§ 1522 20,1 212 2

8/30/83 le 9 5 9 "8 8 7 2i 25 B 14 1515 . 20.9 18y 2

8131783 T 6 5 7 6§ 8 & 4

12 6 3 7 1513 18,5 295



2006/P373-A01

‘ Daily Maximum Gzune {pphm) Yandenberg AFB Pt. Mugu
' ) - G400 PST Sounding 1000 pST
! y 3 ;;.5 450 mb 3000 ft. winds
- = 2 o e <
. T 2 = s 5 8 3§ - .
Date = B o 3 ‘; b b o @ 5 = He ight Temp Dir  Spd
! & L b B 5 & 2 Z B 8 O tms1} (%) (‘) (kts)
9/ 1/83 6 & 4 B 6 7 18 9 4 9 523 18.1 e -
9/.2/83 99 5 a8 B 9 22 24 § 1s 515 Z1.4 2713 )
9/ 3/83 % 13 5 I 1l 12 & 19 14 8. 13 1499 21.8 - -
9/ 4793 4 11 7 12 9 11 4 20 13 5 10 1556 18.1 - -
9/ 5/81 16 12 9 11 10 11 - 22 18 11 15 1550 21.4 - -
9/ 6/83 w15 7 13 12 13 9 27 13 71 g 1478 23.0 128 8
-9/ 7/83 I5 14 5 9 10 1w & 13 16 5 12 1481 21.7 128 7
9/ 8/83 o 10 5 9 7 7 5 14 11 4 7 1480 18.4 152 4
9/ 9/83 7 6 6 8 7 7T 6 15 1 1 14 1496 19,8 158 2
9/10/83 411 1z 15 111 8. 19 17 14 o3 1515 23.5 - =
9/11/83 1110 14 12 8 11 16 20 13 13 19 1527 4.5 - -
‘9712783 28 23 ) 18 14 17 15 15 26 7 11 1525 25.5 132 4
9713783 I8 16 13 13 12 15 13 22 20 @ 14 1530 25.6 120 3
9/14/83 19 15 10 12 15 14 iz 25 I8 § 1§ 1521 . 24.6 235 3
9/15/83 17 15 8 10 12 13 10 28 9 7 11 1524 25.6 128 3
9416/83 14 18 7 8 9 12 ¢ 28 16 § 12 1521 24,4 88 4
.9/17/813 18 17 1Z 13 14 5 23 16§ 10 19 1516 22,8 - -
9/18783 14 -15 7 10 16. 12 4 22 19 12 20 1503 221 117 s
9/19/83 13 12 10 1 12 11 1 11 12 4 11 1494 22,5 120 21
9/20/83 § 18 5 6 & & 6 5 8B 2 3 1515 21.2 78 IS
9721442 517 2 3 s 5 5 10 10 3 % Co- - T 12
9/22/83 T 7 3 4 5 4 5 7 g 3 g4 1514 14,8 187 2
$/23/83 T 8 6 6. 6 6 & I 4§ 1521 13.4 1y 2
9/24/83 ir 17 9 8 9 -~ g 11 4 & 1518 13.2 - -
9/25/81 Mo 7 8 8 8 - 4 o106 5 1u 1525 13.7 H1L @
_ 9/26/83 5 7 8 5 5 5 5§ § 4 1 4 1514 e a1 g4
9727483 589 & 8 & 7 1T s 71 3 5 1508 ° 10.3 - i3 9
9/28/83, 5 6 4.8 5 8§ g 31 4 1 4 1470 10.2 128 @
9/29/83 I 6 5§ 4 a4 4§ 3 3 3 3 1454 4.8 23§
9730783 I3 3 4 3 3 s 2o 1 1409 6.3 164 10
107 1/83 4 6 4 5 a4 3 5 4 5 3 1 1539 14,3 - -
¢/ 2483 & 7 4 5 4 a4 5 7 5 a4 g 1493 B.1 - -
10/ 3/83 $ 9 & ¢ 7T 7 7 11 7 & iz 1408 10,6 69 17
10/ 4723 14 1s 6 11 8 6 7 16 11 4 7 o 1512 15.3 63 17
0/5/83 7 8 5 & § 5 7 s 8. 3 4 1511 13.5 104 5
16/6/83° 11 9 5 10 7 5 7 13 13 18 11 1539 14.3 100
10/ 7/83 - 6 5 & § 5 & 1 g 4 & 15127 13,5 - -
-0/ 8733 - 4 5§ 5 33 6 & 2z 4 3 1514 14,1 - -
10/ §/83 - B 4 5 5. 4 & 7 9 q 4 1517 9.4 - -
10710783 = 6 4 7 8 5 1 @ 9 § 71 1536 9.6 - -
10411783 - 6 4 5 6§ 4 @ 18 3 g 19 1547 19.6 - - -
l0/12/83 - 1T 4 7 1 5 8§ 10 & 4 1564 23.0 - -
11/13/83 = 1L 5 9 8 & 8 12 12 7 1 1518 16.0 - -
/14183 - 12 -9 12 7 7 9 § & § 1471 1e.1 - -
0/15/83 - W 7 s 8 7 § § 1 i1 5§ 1480 9.7 - -
0/16/83. - 9§ 8 7 7 & 10 9 8 1 1498 10.0 . e

B-14
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APPENDIX C

AMBIENT HYDRUCARBUN LATA ANALYSIS



APPENDIX C

Ambient Hydrocarbon Data Analysis

Ozone formation is strongly influenced by the amount aund speciatioan
of ambient hydrocarbons. Thearetical models and ambient measurements
show strong correlation between ozone councentrations and hydrecarbon
Cconcentrations. Measurements made in ﬁrban areas.over.the last two
decades have shown that the nonmethane hydrocarban (NMHC) concentrations
have large day-to-day variability like other pollutant concentrations;
however, the relative amount of different_species iﬁ the NMHCs is fairly
constant and similar in most urban areas.

Ambient MMHC data collected by CARB during the 1980 SANBOX study

were analyzed to investigate the NMHC speciation in ‘Ventura and Santa

Barbara Counties. The 1980 data base was selected because it is the ouly.

one that has a significant number of samples (200 between September -2 and
October 6} and accurate speciation informaties in the study area. The
analysis was exploratory and intended to provide ?reliminary answers to

the following questions:

1) What is the average NMHC speciation at stations in the study
area? )

2) Is there significant variability in NMHC speciation between
Stations, or. is the speciation'similér at most stations?

3) Are the NMHC concentration and speciation significantly
different oo days with high and low ozone concentrations?

4) Is the speciation similar to observations in other urban areas?

The hydrocarbon samples were collected in canisters for three~honr
intervals and subsequently analyzed by gas chromatography at CARB}S
El tonte laboratery, The samples were primarily collected between 6:00
and 9:00 a.m.; hovwever, some additional samples were callected between
9:00 and 12:00 a.m. and 12:00 aad 3:b0 p.m. C2 through C10 hydroéarbons
were analyzed; hiowever, the speciation above C5 was very limited.
Approximately 20 species or grdups of species were reported in the CARB

analysis, which is far fewer than the normal SO teo 200 species reported

C-2 S »
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in GC analysis of ambient NMHC. The data were cembined into the follow-

ing six groups for display purposes:

. ethane (C2HH)
. acetylene (C2HZ)

s - >C2 alkanes

. ethylene (C2H4)
. >C2 alkenes

. aromatics

Ethane and acetylene are very slowly reacting compﬁunds thét do not
contribute significantly to hydrocarbon oxidation of NOX. Acetylene is
reported separately here because it is a tracer for automobile exhaust.
The greater than C2 alkanes, ethylene, >C2 alkenes, and arématic
compounds are reactive compouﬁd which contribute to ozene formation.
Most of the awvailable Eomputer models distinguishlthe roles of these four
different types of hydracarbons.

The location of the measurement stétions are shown in Figure C-1.,
The map shows that three stations are in Ventura County, four are id
Santa Barbafa County; and one is on the border. The total NMHC concen-
trations and speciatien on the six-class system are shown in Figures C-2
through C-11 for the eight stations. Table c-1 lists the miaimum, mean,

and maximum NMHC concentrations observed in the study period by station.

These show considerabie day-to-day and statien-te-station varjability ia

NMHC coacentratiens.

The dgta'from'Pt.'Conception and Gaviota Pass show much lower _
cencentrations than the other stations due to their greatey dispance from
the.population centers and deminant emission soufces‘ These more remote
stations have average NMHC coucentrations of 0.22 to 0.26 ppim{. The data
frem the other six stations show average concentrations 5f-0.64 to
G.93 ppmC, and maximum concentrations of 1.5 to 2.0 {when the Kl Rio
outlier is ignored). These'avérage and maximum conceﬁtra;ions are
similar to ambierit concentrations in many moderately populated regions of
the country.

Figure C—}é shows thé average normalized speciation of the ambient

" NMHCs in the aréa. The data show the average mixtures coantain 58 to 72%

“€-3
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Hydrocarbon for Sept 2 — Oct 6 (8
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Simi Valley

Hydrocarbon for September (68 — g om)
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